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1.0 EXECUTIVE SUMMARY 

Based on new information obtained from the treatability studies conducted for the American Chemical 

Services (ACS) NPL site, the remedy required in the Record of Decision (ROO) is not an appropriate 

remedy Specific technical information supporting this conclusion includes: 

Only 30 volume percent of the contaminated materials required to be managed as waste 
by the current ROD could be backfilled at the site after L TTT treatment. The remaining 70 
volume percent would have to be removed from the site for one reason or another (i e, 
drums, debris, and metals contaminated soil). 

Excavation of the contaminated materials would produce significant fugitive emissions 
that could exceed health risk standards both on-site and offsite. 

Potentially exp:osive environments could exist in a thermal desorption system due to the 
significant mass c~ organics vaporized into the offgas stream during treatment of site 
soils. 

·waste" processed in a thermal desorber would produce significant quantities of residuals 
that the ROD requires to be disposed of offsite. These residuals are a result of a 
significant organic content in the feed materials. Disposal of these residuals would 
significantly increase the cost of implementing the remedy. 

Changes in the quantities of contaminated materials required to be disposed of offsite, will 
significantly increase the cost of implementing the specified remedy. 

1.1 BACKGROUND 

The ROD for the ACS NPL Site, located in Griffith Indiana, specifies that Buried Waste at the Site is to be 

remediated by Low Temperature Thermal Treatment (L TTT). "Buried waste" is defined in the ROD as 

material that has VOC concentrations greater than 10,000 ppm or PCB concentrations greater than 10 

.~- ppm. L TTT is a thermal desorption process in which contaminated material is heated sufficiently to 

desorb contaminants from the matrix, but not heated to the degree that the contaminants are decomposed 

or incinerated In an L TTT system, the desorbed contaminants are recovered for further treatment or 

destruction in an afterburner. 

Previous investigations indic~ted that drums, debris, and municipal landfill debris are intermingled with the 

"buried waste" and ··contaminated so1t" at the ACS s1te. A treatability test program was conducted to 

better define the characteristics of materials in the Offsite Containment Area and determine the 

applicability of thermal desorption for the ACS site The treatability test program was conducted in two 

separate phases: 1) a Pretreatment/Matenal Handling Study (PMHS) and 2) a Thermal Treatabrlity Study 

(TIS) 
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1.2 PMHS RESULTS 

The primary purposes of the PMHS were to determine the extent of the drum disposal region in the Offsite 

Containment Area, to assess the degree to which debris could be screened from site soils, and to collect 

samples of "buried waste" for the TTS. The results of the PMHS, detailed in the OCtober 28, 1997 report 

by Focus Environmental, showed that approximately 44 volume percent of the "buried waste" at the ACS 

Site was debris and drums which are not amenable to treatment by thermal desorption technologies. The 

remaining 56 volume percent have to be processed by L TTT Approximately half of the soils that would 

be treated by L TTT (approximately 26 volume percent of the total material) is contaminated with metals 

and would have to be disposed of offsite according to the ROD. This means that a total of 70 volume 

percent of the contaminated materials at the site will require disposal offsite for one reason or another 

according to the current ROD 

1.3 TTS TEST AND RESULTS 

The TIS tested the application of low temperature thermal desorption technologies to the soil portion of 

the "buried waste" The TIS was executed in three steps. The first step was sample preparation and 

characterization. The work plan called for two types of samples to be developed from the site materials 

one to represent the "typical case" site materials and the other to represent the "worst case" materials 

Two composite soil samples were prepared from the individual samples collected during the PMHS to 

represent "worst case" and "typical case" waste soils for PCB's. The ns was conducted on these two 

samples. A composite sample representing "worst case" VOC or SVOC contamination could not be 

generated from the samples collected because none of the samples contained VOC's or SVOC's at the 

highest concentrations previously detected at the site. Analytical results for VOC's in the buried waste 

samples collected during tt ..... ~I were 40 times higher than the concentration of VOC's in the samf.m~s 

collected during the PMHS. The two composite soil samples contained detectable concentrations of 

PCB's, tetrachloroethene, bis(2-ethylhexyl)phthalate, isophorone, and napthalene in excess of the cleanup 

standards. Several other contaminants of concern (COG's) were not detected, but the analytical detect1on 

limits were in excess of the respective cleanup standards. The total organic content of these two samples 

averaged approximately 8 wt% 

The second step of the TIS was to conduct tray testing on both of the composite samples to document 

the residual COC concentrations after heating the soil material to four different temperatures (500, 700, 

900, and 1,1 OOaF) The results from the tray tests indicate that the cleanup standards can be attained for 

the prepared samples at soil treatment temperatures of 700°F or higher for all COCs with analytical 

TIS-rep.lwp 2 119603 



·~· 

American Chemical Service Site 

Thermal Treatability Study Report 

detection limits that are less than the cleanup standard. There were several COC's with analytical 

detection limits in excess of the cleanup standards. Attainment of the cleanup standards could not be 

demonstrated for these COC's. The tray test results were also used to establish target soil temperatures 

for the third step of the TTS which was rotary thermal apparatus (RTA) testing. 

The primary purpose of RTA testing (the third step) was to characterize the offgas and residuals resulting 

from heating of the soils at different soil treatment temperatures and using different purge gasses (air and 

nitrogen). The results from these tests indicate that approximately 65 wt% of the organic carbon in the 

starting soil partitions to the offgas at a soil temperature of 900°F as opposed to 30 wt% at 700°F. There 

was no apparent impact on partitioning of organic carbon to the offgas when nitrogen was used as the 

purge gas instead of air. For soils that contain higher concentrations of VOC's or SVOC's, which have 

been detected at the site, an even higher percentage of the carbon would partition to the offgas than was 

measured during the TTS. 

Total hydrocarbons (THC) and carbon monoxide (CO) were measured in the offgas at concentrations in 

excess of 30,000 and 70,000 ppm., respectively. The concentration of CO in the offgas was reduced to a 

maximum of approximately 25,000 ppm, when nitrogen was used as the purge gas in place of air. 

Analysis of bag samples indicates that the THC in the offgas consists primarily of light hydrocarbons (i.e., 

methane, ethane, ethylene, and propylene/propane). Hydrogen was measured in the offgas at a 

concentration in excess of 140,000 ppm, for the 900°F test run with an air purge. 

1.4 CONCLUSIONS 

The results of these studies provide the basis for concluding that ex-situ low temperature thermal 

desorption is not an appropriate technology to remediate the ACS site. Specific conclusions supporting 

this statement include: 

A) Material handling issues will be significant at the site including 

Debris and drums which are not amenable to treatment by thermal desorption make up a 
much greater proportion of the "buried waste" at the site (approximately 44 volume 
percent) than was previously known. The majority of the debris is municipal debris that 
cannot be effectively washed per the requirements of the ROO. This debris might have to 
be transported offsite for disposal at a RCRA TSOF. This would significantly increase the 
cost of implementing the ROD remedy Another 26 volume percent of the contaminated 
materrals at the site are contaminated with metals and would require offsite disposal per 
the current ROD. This mear.s a total of approximately 70 volume percent of the 
contammated materials at the site would end up be1ng removed from the site even if L TTI 
were implemented. 
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• 

High concentrations of VOCs exist at the site and treatability tests show that a high 
percentage of these VOCs will be lost as fugitive emissions during material handling 
activities, potentially resulting 1n relatively high exposures to workers and at oftsite areas. 

Soils commingled with the drums will have significantly higher organic content than the 
soils screened in the PMHS and could be problematic due to their sticky nature and high 
fugitive emissions during screening operations. 

Soils excavated from the region of the upper aquifer could be difficult to handle due to the 
high water content 

B) Very high organic content (approximately 8 wt%) in the feed soil to a thermal desorber would 
result in the following problems 

• 

• 

• 

• 

• 

Development of potentially explosive environments within the thermal desorption process 
equipment 

Premature condensation of organics in the emission control system that can cause 
significant operational problems (plugging, fires, downtime for cleanout). 

Generation of large quantities of treatment residuals (organic liquids, organic sludges, and 
activated carbon) that require offsite disposal unless a thermal oxidizer can be used as an 
emission control device. 

Significant emissions of total hydrocarbons (THC) and carbon monoxide (CO) 
(concentrations of THC and CO were as high as 30,000 and 70,000 ppmv in the offgas, 
respectively, during the RT A testing) unless a thermal oxidizer could be used to control 
the emissions. 

Site soils contain concentrations of PCBs in excess of 50 mg/kg (soil samples collected 
during the PMHS averaged 80 mg/kg with a maximum of 330 mg/kg). Use of a thermal 
oxidizer on a thermal desorption system may require a detailed evaluation of alternative 
treatment technologies to comply with the State of Indiana statutes annotated ( 13-17-10-2 
and 13-17-10-3) and may not be allowed under Indiana law. In addition, if a thermal 
oxidizer were used on the thermal desorption system, the unit would be required to 
demonstrate 99.9999 destruction and removal efficiency (ORE) which would be difficult to 
demonstrate at this site because of low PCB concentrations. 

Thermally processing ACS site soils ·hat contain metals will not provide treatment for 
those metals, but may increase their mobility (particularly lead) based on the results of the 
TTS. Thermally processing soils that contain metals will likely increase the quantity of 
soils requiring stabilization under the current ROD and result in increased project costs. 

C) Acid gasses formed during thermal processing from the sulfur and chlorine contained in site 
soils would pose significant corrosion problems for emission control system equipment 

D) Cleanup standards for some of the ROD defined contaminants cannot be demonstrated using 
standard analytical techniques due to the analytical detection limits being greater than the 
cleanup standards. These COG's include CPAH's, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 
bis(2-chloroethyl)ether. and hexachlorobenzene. This issue must be addressed regardless of 
the technology applied to the site 
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2.0 INTRODUCTION 

2.1 OVERVIEW 

Thermal treatment is a broad term covering various technologies. The two primary categories of thermal 

treatment processes include incinerators and thermal desorbers. Incinerators are typically used to 

process materials with a high organic and/or debris content and completely destroy the COC's or organic 

portion of the debris while decontaminating the noncombustible portion of the debris. Thermal desorption 

technology is typically used to treat soils with relatively low organic content (less than 2 wt% organic). 

As specified in the Record of Decision (ROD). the EPA requires that thermal desorption be used to 

remediate waste soils at the American Chemical Service (ACS) Site. As part of the remedial design for 

the site, a thermal treatability study (TTS) was conducted on site soils collected during the execution of the 

Pretreatment/Materials Handling Study (PMHS) in July of 1997. The test plan for the TTS was submitted 

to the EPA by Montgomery Watson as Appendix D to the QAPP and Field Sampling Plan for 

PilotfTreatability Testing {June 1997). 

2.2 STUDY OBJECTIVES 

Specific objectives for the TTS included: 

Determine the VOC reductions during feed preparation operations. 

• Determine the concentrations of organic contaminants in the "prepared" treatability test 
samples. 

Prepare two composite soil samples (a "typical" and a "worst-case" condition) for thermal 
desorption testing based on analyses of the "prepared" treatability test samples. 

• Determine the soil treatment temperature required to meet the cleanup standards. 

Determine the total metals balance in the feed and treated soils. 

Determine the effect of thermal treatment on the leachability of metals in the soil. 

Characterize the off-gas from the thermally treated soil. 

Determine soil geotechnical properties to provide data useful in assessing material 
handling requirements. 

Determine if dioxin/furans are present in the starting soils. and if so. determine 
concentration reductions resulting from thermal treatment 

Determine if dioxin/furans exist in the offgas by analyzing the impinger water. 

Determrne approximate partitioning of carbon and chloride to the soil and offgas 

Determrne approximate partrtioning of carbon to the varrous components of the offgas 
(i e . carbon monoxide. carbon droxide. light hydrocarbons and heavy hydrocarbons) 
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Conduct water and ash mass balances to determine test closure 

Evaluate (if necessary) the affect of treatment conditions on small pieces of debris (wood, 
rubber, paper, plastic, etc.). 

2.3 PROJECT ORGANIZATION AND RESPONSIBILITY 

Focus Environmental managed and directed the TTS under subcontract to Montgomery Watson. Focus 

subcontracted the actual treatability laboratory work to IT Corporation's Technology Development 

Laboratory (TDL) located in Knoxville, Tennessee. The TDL was responsible for performing all of the 

treatabilty tests as defined in the test plan. The contaminant analytical work was subcontracted to lEA 

Laboratories in Cary, North Carolina. The samples for elemental analyses were sent to Hazen 

Laboratories in Golden. Colorado. The samples for geotechnical analyses were sent to IT Corporation, 

. ....___ also located in Knoxville, Tennessee. Focus prepared this TTS Report, documenting the results of the 

study. 

2.4 CLEANUP STANDARDS 

One of the listed study objectives was to determine the soil treatment temperature required to meet the 

cleanup standards for the site soils. The treatment cleanup standards, a~ defined in the Record of 

Decision for the site, are listed in Table 2-1. The excavation cleanup standards are equivalent to the 

treatment cleanup standards for all contaminants of concern (COG's) except PCB's. The excavation 

cleanup standard for PCB's is 10 mg/kg as noted in Table 2-1. Table 2-1 categorizes the COGs into 

care; :..:genic and noncarcinogenic compounds and the specific contaminant groups (i.e., volatiles. 

semivolatiles. pesticides/PCBs, and metals). In addition, Table 2-1 provides a description of the equation 

for calculating the Cumulative Hazard Index for the detected noncarcinogenic COG's. 

Thermal desorption separates organic contaminants from soils by heating the soils and vaporizing the 

contaminants into an offgas stream. To effectively remove organic contaminants, contaminated soils must 

be heated to temperatures near the boiling point of the organic COG's. Table 2-2 provides various 

information regarding the COC's at the site including their respective boiling points. The boiling point data 

and presence of PCB's indicates that site soils will have to be heated to temperatures in excess of 600 oF 

to effectively remove the COG's. 

To demonstrate compliance with the cleanup standards at the site, analytical methods used to quantify the 

COG's in the soils must be able to detect the COG's at concentrations less than the required cleanup 

standard. Table 2-2 presents the analyt1cal detection limit for the carc1nogenic COG's which have the 

most stnngent cleanup standards Table 2-2 shows that several of the carcmogen1c COC's have 
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analyt1cal detection limits that are very close to or much higher than their respective cleanup standard. If 

matnx interferences are present in the soil samples. the analytical detection limits could be elevated even 

higher. Specialized analytical methods or minor method modifications may be able to reduce the 

detection limits for some of these COC's to values less than the cleanup standard. This will not be the 

case for all COC's, particularly for CPAH's, 2,4-dinitrotoluene, bis(2-chloroethyl)ether, hexachlorobenzene, 

and 2,6-dinitrotoluene which have cleanup standards that are orders of magnitude less than the analytical 

detection limits. Communication with an analytical laboratory (lntertech Laboratories in Richardson, TX) 

revealed that another analytical method for CPAH's (Method 831 0) could reduce the analytical detection 

limit to 0.129 mg/kg which is still 50 times greater than the site cleanup standard for CPAH's. All COC's 

for which demonstration of the cleanup standard either is or may be a problem due to analytical limitations 

are shaded and balded in Table 2-2. 

This problem is demonstrated by the analytical results for the CPAHs during this study. CPAHs include 

benzo(a)anthracene, chrysene. benzo(b)fluoranthene. benzo(k)fluoranthene, benzo(a)pyrene, 

dibenzo(a.h)anthracene, and benzo(g,h,i)perylene. The cleanup standard for total CPAHs is 0.0026 

mg/kg. The concentrations of these contaminants were summed and reported as CPAHs. If a 

contaminant was not detected in a sample, one-half of the detection limit was used as the contaminant's 

concentration in the CPAH summation. For every soil sample analyzed during the study. none of the 

CPAH contaminants were detected. The cumulative result for total CPAH's using Yz the detection limit is < 

1 16 mg/kg. Therefore, compliance with the CPAH cleanup standard listed in the ROD could not be 

demonstrated This is true for any of the COG's that have analytical detection lim1ts higher than the 

cleanup standard. 

2.5 WORKPLAN DEVIATIONS/MODIFICATIONS 

The following deviations/modifications were made during execution of the workplan: 

• The samples for elemental analysis were sent to Hazen Laboratories in Golden. Colorado 
instead of Galbraith Laboratories. Galbraith could not accept the samples due to the high 
concentrations of PCBs in the feed soil (i.e , > 50 mg/kg). Hazen has a TSCA materials 
license and the capabilities and experience to perform the analytical work specified in the 
workplan The data from Hazen was consistent with the requirements for Level A data in 
the workplan. 

• Since the PMHS was modified to include analytical testing of soil samples collected for 
the thermal treatability study, the results of these analyses were used as the "as rece1ved" 
sample analyses. Therefore, the sampling and analysts of the samples as they were 
received at the thermal treatability test laboratory was eliminated from the ns 
Wetght-based averages for contaminant concentrations of the composite samples were 
compared to analytical results for the air dried composite samples. Thts modification still 
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from 13 to 21 percent of the total initial sample weight. This debris consisted mainly of small stones, 

gravel, roots, and grass A small amount of glass, paper, plastic, asphalt, and metal was present in some 

of the field samples However, all of the material was small enough to be processed by a commercial 

thermal desorption system. Moisture loss by air drying the field samples averaged approximately 7.2 

percent A summary table of the sample preparation weights (debris, water loss, etc.) is presented in 

Appendix K (Miscellaneous Data and Calculations). 

The approved test plan defined ··worst ca$e" soil as soil with PCB, VOC, and SVOC concentrations at the 

upper bound of the 99% confidence interval concentration around the mean. Analytical results from 

samples collected during the PMHS showed the following total VOC, SVOC, and PCB concentrations with 

respect to previous analytical results collected during the RifFS and the "buried waste" cr'teria: 

PMHS SAMPLES RIIFS SAMPLES "Buried 
Max Mean Max 99% Cl {a) Mean Waste" 

VOC's (mg/kg) 8,660 589 522,000 50,868 20,700 > 10,000 

SVOC's (mg/kg) 674 61 3,887 2,261 243 NL 

PCB's (mg/kg) 330 48 250 66 37 > 10 

a) Upper bound of the 99 % confidence interval around the mean for RifFS samples. 

b) NL = Not Limited 

These results indicate that the samples were categorized as "buried waste" due to PCB's but :. :-~t VOC's. 

Further excavation in the drum disposal area would likely generate soils with concentrations of VOC's and 

SVOC's greater than what was measured in the PMHS samples. Therefore. a "worst case" soil sample 

with respect to VOC's and SVOC's was not able to be generated for the TTS. Inter~ ingled soils from 

other regions of the drum disposal area. that would require processing in the L TTT system, could contain 

significantly higher concentrations of VOC's and SVOC's than were measured in the samples processed 

during the TTS 

Two composite feed soil samples were generated by combining and blending portions of the dned and 

screened field samples collected during the PMHS to represent "worst case" and "typical case" waste soils 

for PCB's. The TIS was conducted on these two samples. The "worst case" so1l for PCB's (SC1) was 

generated by compositing equal portions of samples SA02-S and SA04-S The "typical case" soil for 

PCB's (SC2) was generated by compositing equal portions of all six field samples from the PMHS {001-S, 

SP01-S, SP02-S, KP01-S. SA02-S, and SA04-S) The two air dried compos1te soil samples we1ghed 
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approximately 10 kilograms each Each air dried compos1te sample was then placed into a 5-gallon 

bucket, sealed, and placed on a drum roller for 1-hour to ensure sample homogeneity 

The estimated concentrations of key COC's for the two soil composites, listed in Table 3-1, are calculated 

concentrations based on the individual "as received" analytical results and the weights of each sample 

included in the composite 

3.2 SAMPLE CHARACTERIZATION 

Aliquots from the two composite soil samples were collected and analyzed on a normal turnaround time 

for VOC, SVOC, PCB, dioxin/furan, total metals, and TCLP metals analyses. Additional aliquots were 

collected and analyzed for elemental composition (moisture, volatile material, carbon, hydrogen, nitrogen, 

sulfur, soil pH, and heating value) and geotechnical properties (particle size distribution, Atterberg limits, 

Proctor density, and soil classification). 

The analytical results from the field samples were used to estimate the concentration of COC's in the 

composite samples prior to air drying and blending. These results were compared to the VOC analytical 

results for the air dried composite samples to estimate the fugitive emission losses during sample 

preparation. This comparison is presented in Table 3-2. For all contaminants detected in the initial 

samples. VOC losses ranged from 67 to > 95 percent during the material handling activities. Therefore, 

standard full-scale material handling activities, such as excavation. screening, stockpiling, etc , will result 

in significant fugitive emissions of VOC's. 

Analytical results for organic COC's in the air dried composite samples are presented in Table 3-3 The 

cleanup standards are in ....... .!ed on Table 3-3 for comparison. Tetrachloroethene is the only VOC detected 

in the composite samples at concentrations in excess of the cleanup standard. Bis(2-ethylhexyl)­

phthalate, isophorone, and naphthalene (SVOC's) were detected in both composite samples at 

concentrations in excess of the cleanup standard. Several other COC's were not detected, but the 

reported detection limits are in excess of the cleanup standard as discussed in Section 24. 

PCBs were detected in both composite samples at concentrations in excess of the treatment cleanup 

standard of 2 mg/kg. Toxicity equivalent (TEO) values for 2,3,7,8-Tetrachloro-dibenzo-para-dioxin 

(TCDD) were determined to be 02 and 1 1 ~g/kg for the "worst case" and "typical case" soils, 

respectively TEO calculations are presented in Appendix K (Miscellaneous Data and Calculations) 
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Analytical results for total and TCLP metals for the composite soil samples are presented in Table 3-4. 

Lead is present in both composite samples at concentrations in excess of the cleanup standard. Antimony 

is present in the "typical case" soil at a concentration in excess of the cleanup standard. The "typical 

case" soil failed the TCLP standard for lead and the TCLP concentration for cadmium was close to 

exceeding the cleanup standard in the "typical case" sample. 

Elemental results for each soil composite are presented in Table 3-5. The moisture content for each 

sample was approximately 1 0 percent. Both samples had relatively high organic carbon concentrations 

ranging from 5. 7 to 8. 1 weight percent (wt% ). Correspondingly. the heating value for each of these two 

samples was in excess of 1,000 Btu/lb. The volatile material results indicate approximately 9 wt% of the 

starting soil could be volatili7ed from the soil during thermal treatment. The volatile material results 1.vere 

determined at soil treatment temperatures of 1,742°F (which is much higher than thermal desorption 

temperatures). therefore, the actual mass of volatiles that can be liberated from the soil during thermal 

treatment is less than 9 wt%. Analyses conducted during the PMHS at lower soil temperatures (1.022°F) 

indicate that approximately 75% of the volatile material liberated from the soil at the higher temperature 

( 1, 7 42°F) would be liberated at the lower temperature. 

The geotechnical data for the composite samples are presented in Table 3-6. The soils were classified, 

according to ASTM 0 2487, as "poorly graded sand" (SC1) and "poorly graded sand with silt" (SC2) 

Atterberg limits were tested for each sample, but both were determined to be non-plastic. The particle 

size distribution shows each sample to contain at least 90 percent sand. The Proctor density curves show 

maximum wet densities of 116.6 and 118.5 lblft3 (1.57 to 1.60 tons/yd3} for SC1 ("worst case" soil) and 

SC2 ("typical case" soil), respectively. 

The primary differences between the "worst" and "typical case" soils are the concentrations of PCB's and 

total carbon. The "worst case" soil has a PCB concentration of 118 mg/kg compared to a concentration of 

82 in the "typical case" soil. The total carbon content in the "worst case" soil is approximately 81 wt% 

compared to 5. 7 wt% in the "typical case" soil. 

The composite test data provides the baseline soil characterization for comparison With the treated soil 

analyses from the tray and RT A tests. Th1s comparison is used to determine the effectiveness of the 

thermal desorption technology 
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4.0 THERMAL TREAT ABILITY STUDY 

4.1 GENERAL APPROACH 

The thermal treatability study was performed at International Technology Corporation's (IT) Technology 

Development Laboratory (TDL) located in Knoxville, TN. Treatability testing for this proJect was conducted 

using a tiered approach. The first test tier (laboratory-scale tray tests) utilized simple and relatively 

inexpensive tray tests to define the optimum soil treatment temperature required to meet site cleanup 

standards. The tray tests required approximately 100 grams of material per test. Information from the tray 

testing was used for establishing test conditions for the more rigorous Tier 2 tests. 

Tier 2 tests consisted of three bench-scale tests using a rotary thermal apparatus (RTA) which allowed 

processing of a larger quantity of soil at conditions selected based on the results of the tray testing. The 

RTA tests were used to (1) confirm treatment conditions required to meet soil cleanup standards; (2) 

gather information to perform a material balance on other parameters of concern (carbon, sulfur, chlorine, 

etc.); and, (3) gather data on emissions from the soil during thermal treatment. The RTA testing required 

approximately 1,000 grams of material per test condition. 

4.2 TRAY TESTS 

4.2.1 Tray Testing Approach 

The two composite feed soil matrices were tested using identical protocols and analyzed for the same 

parameters. Aliquots from each soil matrix were tested at four separate soil temperatures (500, 700, 900, 

and 1,1 00°F). The soil treatment temperatures were selected to bracket operating temperatures that are 

typically used in commercially available thermal desorption systems. 

The 500 °F temperature represented a "failure condition" at which thermal desorption was not expected to 

be successful in meeting the treatment cleanup standards. The 700 through 1, 1 00°F temperatures 

represented the range of normal thermal desorber soil discharge temperatures. The soil aliquots required 

approximately 20 minutes heat-up time (ramp time) to reach the target soil temperature As soon as the 

soil temperature reached the target temperature, the soil was removed from the oven and allowed to cool. 

The 20 minute heatup time is representative of a typical residence time in a full-scale thermal desorption 

system (time from input to the system to exit as treated soil) 
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4.2.2 Tray Test Equipment Description 

The experimental apparatus used for this test program consisted of a Lindberg Model 51848 Muffle 

Furnace with an electronic temperature controller and a 1 ,600-watt heater. The oven had a double-shell 

construction with interior surfaces made of Moldatherm. a moldable aluminum-silicate insulation material 

The oven was capable of operating at a temperature of up to 2,012°F and had a relatively fast heat-up 

rate due to its low mass The interior space was approximately 3.9-inches wide by 4.3-inches high by 

8.3-inches deep A loose block of Moldatherm (approximately 1/2-inch thick} was placed on the bottom of 

the oven to provide additional separation between the tray and the hot interior surface of the oven. This 

minimized the potential for localized hot spots in the soil. 

A custom fabricated tray was used to contain the soil sample within the oven. The tray weighed 

approximately 430 grams, was 3.5-inches wide by 1.3-inches high by 7.6-inches long, and was 

constructed of lncoloy (i.e., nickel alloy) to resist oxidation during high temperature testing. Figure 4-1 

provides the general equipment configuration used to conduct the tray tests. 

During the tests, the oven was continuously purged with air which was introduced through a 3/8-inch 

diameter lncoloy tube connected to the back wall of the oven. The pur!:l~ gas was directed against the 

back wall to promote even heating and gas distribution. The purge gas flow rate was measured with a 

standard rotameter and maintained at approximately 1 00 cc/min during the test This flow rate provided 

adequate purging of the oven, but did not affect the temperature control or heat-up rate of the oven The 

purpose of this purge was to minimize the build-up of volatilized organic compounds in the oven. If these 

organics were not purged, a combustible mixture of gases could have accumulated in the oven. 

Two thermocouples were used in the static ~ 3y test apparatus to measure temperature. One was a 

National Institute of Standards and Technology (NIST) traceable, Type K sheathed thermocouple placed 

approximately 3 centimeters above the test soil at the center of the oven. This thermocouple was used to 

measure the "Test Temperature" (ie., oven gas temperature). The second thermocouple, also a NIST 

traceable, Type K sheathed thermocouple, was used to measure the temperature within the test soil 

Temperatures were recorded using a multipoint recorder and logged from the recorder into a computer 

data collection program. The 30 recorder channels were sampled every 4.5 seconds. All of these points 

were sent to the computer data logging program. The data from the computer were transferred to a 

spreadsheet to generate graphical illustrations of the experimental test temperatures with respect to t1me 
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4.2.3 Tray Test Protocol 

The tray test protocol for this study was as follows 

The oven was baked at its maximum temperature for 1-hour prior to the tray tests The 
oven was then turned off and allowed to cool to ambient temperature. 

• A representative aliquot (approximately 100 grams) of the feed soil was transferred to the 
tray using a clean, stainless steel spatula. 

The soil was spread evenly in the tray to achieve a uniform layer in the bottom of the tray, 
(approximately 1/4-inch depth for a 100-gram aliquot of soil). 

• The purge gas flow was turned on and the tray with the soil was placed in the oven at 
ambient temperature. 

• The oven door was closed and the temperature controller was set to the target test 
temperature and the timer started. 

• The temperature and time were monitored and recorded periodically throughout the test 
period and all pertinent observations were recorded in the logbook. 

When the prescribed soil treatment temperature was reached. the oven heater was shut 
off, the oven door was opened to remove the sample and the oven was allowed to cool. 
The cooled treated soil was then packaged, labeled, and submitted for analysis. The 
trays were washed between test runs. 

The treated soils from all four test temperatures were then analyzed for volatiles, semivolatiles, and 

PCB's The treated soils from the 500 and 900°F test conditions were analyzed for dioxins and furans 

4.2.4 Tray Test Results 

The analytical results for the treated soil samples from the tray tests are presented in Table 4-1 and Table 

4-2. Soil and oven temperature profiles vs. time for the tray tests are shown in Figures 4-2 through 4-9. 

The treated soil from the 500°F tray tests for both soil matrices failed to meet the cleanup standards for 

bis(2-ethylhexyl)phthalate and PCB's. There were no significant changes in the concentrations of dioxin 

and furans at the 500°F test condition. however, dioxins and furans were essentially nondetect in the 

treated soil from the 900oF test conditions for both matrices. TEQ calculations are presented in Appendix 

K (Miscellaneous Data and Calculations). 

The results of the 700°F tray tests indicate that this temperature is sufficient to meet the cleanup 

standards for all constituents accept those that have analytical detection limits above the cleanup 

standards Increasing the treatment temperature beyond 700°F minim1zes matrix interferences thereby 

reducing analytical detection lim1ts, however, results were still inconclusive for the COC's with analytical 

detection lim1ts above the cleanup standards 
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4.3 ROTARY THERMAL APPARATUS (RTA) TESTS 

4.3.1 RTA Test Approach 

The primary purpose of the RT A tests was to evaluate the effect of thermal treatment at a specified test 

temperature on a larger mass of soil and collect more analytical data to better evaluate the fate of 

contaminants. In particular, the RTA tests were used to characterize the offgas from the heated soils. 

The offgas characterization data will be used in evaluating the capability of potential emission control 

systems that could be used to capture the contaminants desorbed from the soil. 

The three variables that have the most affect on the results of the RTA tests are the soil treatment 

temperature, ramp time, and the purge gas used (i.e., air or nitrogen). One RTA test was conducted on 

each soil matrix using an air purge. The "worst case" soil sample was tested at 900°F with a ramp time to 

the treatment temperature of approximately 23 minutes. The "typical case" sample was tested at 700oF 

with the same ramp time. This provides a comparison between soils processed at two separate 

temperatures to allow measurement of potential impact on volatilization of organics. A second RT A test 

was conducted on the "worst case" soil matrix at the same conditions as the first RTA test (900°F, 23 

minute ramp time), however, in this test nitrogen was used as the purge gas instead of air. This allowed 

collection of data to assess the impact of a reduced oxygen content on the volatilization of organics and 

composition of the offgas when the soil is heated. The same analyses and offgas monitoring were 

conducted during each RT A test. The soil treatment temperatures for these tests were established based 

on the tray test results. 

4.3.2 RTA Equipment Description 

Figure 4-10 provides a schematic of the RTA test equipment. The RTA was operated in a batch mode. 

The rotating cylinder portion of the system was 5 inches in diameter by 11.5 inches long and was 

fabricated of lncoloy to resist oxidation and/or chemical reactions during high temperature tests. The RT A 

cylinder rotated at 5 revolutions per minute and was externally heated with a 7,000 watt Lindberg furnace 

The chain driven tube was suspended on both ends by brass rollers and sealed by graphite packing rings 

at the inlet and outlet distribution boxes. The RT A cylinder was purged with either air or nitrogen dunng 

each test. 

The process gas flow rates were established to maintain a slight negative pressure in the RT A cylinder. 

Th1s ensured that all matenals desorbed from the thermally treated soil were d1rected into the emiSSIOn 

control system. The temperature of the soil bed and the temperature of the gas 1n the RT A cyl1nder were 
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monitored with thermocouples and recorded. A sampling system extracted a small gas stream from the 

RTA cylinder through a water impinger and into an oxygen analyzer 

Figure 4-11 shows a general flow diagram of the RTA system including the off-gas handling and 

monitoring system The plan called for the off-gas (purge gas and vaporized contaminants) from the RTA 

cylinder to pass through a heated filter in order to remove particulates in the off-gas carried over from the 

RTA cylinder. The filter was a 0.5 micron glass fiber filter. The filtered off-gas then passed through four 

glass impingers (in series) placed in an ice bath. The first three impingers were partially filled with a total 

of 400 grams of deionized water. The fourth impinger was empty, to act as a "knockout pot" for the 

system. The purpose of these impingers was to collect condensables from the offgas so they could be 

measured and characterized. 

Grab samples were taken from the impinger offgas at 5 different soil treatment temperatures throughout 

the duration of the test Each sample was collected with a syringe, injected into a Tedlar bag, and then 

analyzed by gas chromatography for hydrogen, oxygen, nitrogen, carbon monoxide. methane, ethane. 

acetylene. and propane/propanoL Concentrations of these compounds were determined as a function of 

soil temperaturd. The offgas for the "typical case" soil RTA test was sampled at soil treatment 

temperatures of 300. 400, 500, 600, and 700°F. The offgas for the two "worst case" soil RTA tests (air 

purge and nitrogen purge) was sampled at soil treatment temperatures of 300, 450, 600, 750 and 900°F. 

The impinger offgas was split into three separate streams. One stream was analyzed continuously for 

THC and CO A second stream (for VOC analysis) passed through two impingers, one containing 400 

grams of pure methanol and the second containing 400 grams of deionized water. The off-gas from the 

methanol and water impingers was passed through two Tenax resin tubes (one primary tube and the 

second as a backup) to collect VOC's that were not condensed in the set of impingers. The purpose of 

the methanol and water impingers prior to the Tenax tubes was to reduce the organic loading on the 

tubes. The methanol from these two impingers was analyzed for volatiles. The third stream (for SVOC 

and PCB analyses) passed through two XAD resin traps (one primary trap and the second as a backup) 

The flow rates and/or volumes were measured for each stream during each test The suction force for 

gas flow was provided by a dry gas meter/pump. The purge gas flow rates were monitored using gas 

rotameters 
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4.3.3 RTA Test Protocol 

The protocol for the RTA tests was as follows 

• 

• 

The weight of the test soil in the RTA cylinder, water in each impinger, and methanol in 
the VOC train impinger were recorded prior to test initiation The impinger that filters the 
gas sample extracted from the RTA tube for oxygen analysis was filled with deionized 
water at the beginning of the test and the weight of water was recorded. 

The RTA test equipment was configured as shown in Figure 4-11. The THC and CO 
monitors were calibrated and connected to the system. The entire system from the water 
impingers to the dry gas meters was leak checked prior to initiating the test The heated 
filter was only used in the first test (RTA2). Because of significant organic condensation 
in the glassware at the inlet to the heated filter, it was decided to remove the heated filter 
for subsequent tests and allow the organics to condense in the water impingers. 

• The gas flows (purge gas and exhaust) were adjusted to provide a slight negative 
pressure in the purge gas inlet distribution boxes. The furnace settings were adjusted to 
ramp as fast as possible to the target soil temperature (approximately 18 - 22 minutes). 
The furnace was raised to enclose the RTA cylinder and the test was initiated. 

• Bag samples were taken of the offgas at the outlet of the water impingers at 5 different 
temperatures. 

• 

When the planned soil temperature was reached, the furnace was lowered away from the 
RTA cylinder and a water spray on the outside of the cylinder was used to cool the 
cylinder and its contents as quickly as possible. 

The RTA cylinder was disassembled, and the treated soil was removed, weighed and the 
weight recorded. The treated soil was sampled and submitted for the planned analyses. 

The water impinger train was disassembled and the weight of the material remaining in 
each impinger was measured and recorded. Any organic layer was physically separated 
from the water layer and weighed. Sample aliquots were collected from the organic layer 
for VOC and elemental analysis. All glass connections were rinsed with deionized water. 
The water rinse was collected and combined with the impinger water and weighed. An 
organic rinse (50:50 acetone and hexane, volume basis) was conducted on the heated 
filter (if used) and all glassware between the RTA tube and the water impir- .,rs. The 
organic rinse was then combined with the remaining organic layer, weighed and 
submitted for the SVOC, PCB, and dioxin/furan analyses. 

• The methanol impinger was disassembled and the weight of the methanol was measured 
and recorded. Any discoloration or turbidity was noted. All glass connections were rinsed 
with pure methanol. The rinse was collected and combined to form one sample. The 
weight of this sample was measured and recorded. The sample was then submitted for 
VOC analysis 

• The Tenax resin and the XAD-2 resin tube pairs were removed. the ends were sealed 
with Teflon tape, and the tubes were packaged in a Ziploc bag and sent to the laboratory 
for analys1s. 

This protocol was repeated for all test soil matrices 
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4.3.4 RTA Test Results 

Operational data and information, including temperatures, test duration, mass of media and offgas 

volumes associated with the three RTA test runs are summarized in Table 4-3. This data was used to 

conduct the various calculations summarized in this section. Temperature profiles for the soil, gas phase 

in the RTA chamber and offgas from the RTA chamber (prior to the water impingers) are presented for the 

three RTA test runs in Figures 4-12 through 4-14 Figure 4-14 also shows the temperature at the inlet to 

the heated filter that was used in this test run. Mass balances for the three test runs are included in 

Appendix K (Miscellaneous Data and Calculations) 

Treated Soils 

The organic analytical re'3ults of the treated soil samples are presented in Table 4-4. Acetone and 

benzene were the only COG's detected in the treated soil. The treated soil met the cleanup standard for 

all COG's with the possible exception of COG's with analytical detection limits in excess of the cleanup 

standard as described in Section 2.4. The results for CPAH's have been shown in Table 4-4 as an 

example of the high detection limit. PCBs were not detected in any of the treated soil samples. 

The elemental analyses associated with the treated soil from the RTA tests is summarized in Table 4-5. 

This data was used in conjunction with the media mass data in Table 4-3 to conduct mass balances for 

carbon, volatiles and sulfur. The results of these mass balances are provided in Table 4-6. This data 

shows that a significant portion (approximately 60 wt%) of the carbon and volatiles are partitioned to the 

offgas when the soil is heated to 900°F. Significantly lower fractions of the carbon and volatiles 

(approximately 30 wt%) are partitioned to the offgas at the lower soil treatment temperature of 700 °F. 

Table 4-7 presents a sur- r~ary of the TCLP metal analytical results for the starting and RTA test treated 

soils. The results indicate that lead exceeds the regulatory standard for leachability in thermally treated 

soils and that cadmium is very close to exceeding the standards The data indicates that the leachability 

of lead may be increased by processing at the higher soil treatment temperature of 900°F Increased 

leachability of metals is a common result of thermal treatment. 

The results for total metals concentrations indicate changes in extractability or the samples were not 

homogeneous with respect to metals. The only definite trend was complete removal of small 

concentrations of mercury. 
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Condensables 

The offgas from the treated soils was passed through a set of water impingers as described in Section 

4. 3 2 Heavy organics and other condensables or absorbable components in the offgas were captured in 

the water impinger Any organic layer present in an impinger was segregated from the water layer. 

weighed. sampled and analyzed for VOC's and elemental components. The water layer was weighed, 

sampled and analyzed for VOC's, SVOC's, PCB's, TOC, acidity, chlorides. sulfur, and pH. The glassware 

associated with the impingers was rinsed with a 50:50 mixture of acetone and hexane by volume The 

rinse was added to the remaining organic layer, weighed and submitted to the laboratory for SVOC. PCB's 

and dioxin/furan analysis. The analytical results for these samples are summarized in Tables 4-8 and 4-9 

The mass of each of these matrices was presented in Table 4-3. 

Approximately 42 wt% of the starting PCB's were recovered in the treatment residuals for all three RTA 

test runs. This data implies that a portion of the PCB's decomposed at the measured test conditions. 

Greater than 99 wt% of the recovered PCB's were in the organic layer. The data shows. with all other 

factors being equal, a significant increase in the VOC concentrations in the organic layer for the RTA run 

conducted with a nitrogen purge (RTAN) compared to the run with an air purge (RTA 1 ). The data does 

not show any significant dioxin/furan formation during processing (i.e., the mass of dioxins/furans in the 

organic layer is in the same order of magnitude as the mass in the starting soil). The miscellaneous water 

analyses shown on Table 4-9 show a high acidity and TOC in the water layer. The high acidity is likely 

due to adsorption of hydrogen chloride and sulfur dioxide from the offgas which also accounts for the 

sulfur and chloride content in the water layPr. 

Offgas Results 

The offgas from the water im')inger was split into three streams. One stream passed through a meth;:mol 

impinger followed by a water impinger prior to passing through a Tenax!Tenax-charcoal tube pair The 

methanol impinger and Tenax tube pair were analyzed for VOC's. A second stream was passed through 

an XAD resin tube pair for SVOC analysis. The third stream was analyzed for THC and CO Bag 

samples were collected at the outlet of the water impinger and analyzed for various gaseous components. 

Volatiles 

Analytical data for VOC's in the methanol impinger are summarized in Table 4-10 These results indicate 

that significant VOC's remain in the offgas even after passing through a water impinger at 32°F The 

primary VOC's found in the methanol impmger were acetone. chloromethane. toluene. and xylene 

Analytical data from the Tenax tube patrs ts included tn Appendix F (RTA Test Analytical Data) 
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Semivolatiles/PCB's 

The results from analysis of the XAD resin tubes are also included in Appendix F. These results indicate 

that very little SVOC's made it past the cooled water impingers. The only SVOC's detected in the offgas 

from the impingers were napthalene and bis(2-ethylhexyl)phthlate. Both of these COG's were detected in 

the offgas (i.e .. less than 50 ppm. for napthalene and 0.2 ppm. for bis(2-ethylhexyl)phthalate). 

THC and CO (CEMS Monitoring) 

Figures 4-15 through 4-17 provide a graphical representation of the THC and CO concentrations relative 

to the soil treatment temperature. The sampling location was downstream of the water impinger. These 

results show the CO and THC concentrations increasing rapidly when the soil treatment temperature 

exceeds 350•F. The data also shows a significant decrease in the concentration of CO in the nitrogen 

purge run (RTAN. Figure 4-16) compared to the air purge runs. This was expected due to a decreased 

availability of oxygen for oxidation of organics in the soil. The THC results appear to be relatively 

unaffected by the purge gas used. 

light Gasses (Bag Sample Results) 

Analytical results from the bag samples taken downstream of the water impingers are summarized in 

Tables 4-11 through 4-13. These results show that the majority of the THC concentrations measured with 

the CEMS system are a result of light hydrocarbons (methane. ethane. propylene/propane. and ethylene). 

The results from the bag samples also show a very high concentration of hydrogen in the offgas. 

Emission Factors 

Emission factors, for the purpose of this report, are defined as the mass of a specific parameter partitioned 

to the offgas during thermal treatment relative to the total carbon content of the starting soil (i.e., lb of "X" 

per lb of starting carbon). The offgas sampling and analysis data from the thermal treatability testing was 

used to estimate emission factors for specific parameters. Tables summarizing the calculations are 

included in Appendix K. Table 4-14 summarizes these emission factors. These factors include mass from 

the impinger water. organic phase. and offgas samples as appropriate. These factors can be useful for 

projecting the performance of a full-scale thermal treatment system. 
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5.1 FUGITIVE EMISSIONS 

5.0 DISCUSSION OF RESULTS 

The two major sources of fugitive emissions from the implementation of ex-situ processing at the site are 

excavation and material handling. Excavation and handling of the drums would generate the most 

emissions of VOC's. Excavation and handling of VOC contaminated soils will also generate significant 

VOC emissions. "Fugitive emission" losses from soil handling operations were estimated by comparing 

the estimated weighted average contaminant concentrations of the composite samples to the VOC 

analytical results for the air dried composite samples. This comparison was presented in Table 3-2. The 

results showed that more than 65 percent of the mass of detected VOC compounds were lost during the 

sample preparation steps. This reflects the volatility of these compounds and indicates that significant 

losses are likely during full-scale material handling/soil preparation activities. 

Standard soil preparation activities such as excavation, screening and stockpiling, etc. will result in some 

volatilization of the VOC contaminants. Screening of VOC contaminated soils to remove debris will 

increase the air to soil contact thereby increasing fugitive emissions of VOC's. However, once the soil has 

been screened and stockpiled, VOC's will primarily be emitted from the soil at the surface of the stockpile. 

The VOC contaminated soil deep within the stockpile will lose a lower percentage of VOC's. VOC's will be 

emitted each time the soil is moved, however. none of the full-scale activities will provide the same 

duration of air to soil contact that the soil experienced during the TTS. 

5.2 ATIAINMENT OF CLEANUP STANDARDS 

The TTS demonstrated that thermal desorption is capable of removing organic COC's from the soil at 

temperatures of 700°F or above to meet the '-ite cleanup standards for PCB's and other COG's detected 

in the site soils in excess of the cleanup standards. This could not be demonstrated for five of the 

carcinogenic COC's including: 

• CPAH's 

2 ,4-dinitrotoluene 

2,6-dinitrotoluene 

• Bis(2-chloroethyl)ether 

Hexachlorobenzene. 

These five COG's have analytical detection limits using standard analyt1cal methods that are orders of 

magn1tude greater than the s1te cleanup standards Even though these COC's were not detected 1n the 
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treated soils. the actual concentration of these COC's could be greater than the site cleanup standard_ 

This issue would have to be resolved prior to any remedial action being conducted at the site. 

5.3 IMPACT OF ORGANIC CONTENT 

The organic content of soils is an important parameter for consideration when the soils are to be 

processed through a thermal treatment system, particularly a thermal desorption system. As was 

mentioned in the overview (Section 2. 1 ), thermal desorption technology is typically used for soils with 

relatively low organic contents (i.e., less than 2 wt% organic carbon). Since the soils from the ACS site 

have significantly higher organic content (average of 5.1 wt% from Table 3-4 of the PMHS Report), the 

impact of the organic content of the soils must be considered if thermal desorption technology is applied to 

treat site soils. This section provides a discussion of the various process design issues that must be 

considered when processing soils with high organ1c content (i.e., greater than 2 wt% organic carbon). 

5.3.1 Types of Processes 

There are various commercially available processes that are categorized as "thermal desorbers". 

However, these processes vary significantly in their design and mechanisms for heating the soil and 

controlling emissions from the process. Thermal desorption is defined as "a process that uses either 

direct or indirect heat exchange to heat organic contaminants to a temperature high enough to volatilize 

and separate them from a contaminated solid medium. . Volatiles in the offgas may be burned in an 

afterburner. collected on activated carbon, or recovered in condensation equipment" (EPA/540/S-94/501, 

February 1994). The following descriptions provide a more detailed discussion of the different types of 

desorption processes. 

Primary Heating Mechanism 

The primary heating mechanism for thermal desorbers is of two types (1) directly heated, and (2) 

indirectly heated. Directly heated systems utilize an auxiliary-fuel fired burner to produce a hot gas which 

is contacted with the soil to heat the soil and desorb contaminants. The heat transfer from the hot gas to 

the soil is very efficient in this type of system due to direct contact and intimate mixing of the hot gas with 

the soil. The volatilized contaminants along with the hot gas produced by the burner are exhausted to the 

emission control system for further treatment 

In indirectly heated systems. heat is transferred from a source (hot liquid or gas) through a metal shell to 

heat the soil Combustion products from the burner are not mixed w1th the volatilized contaminants, 

therefore. the volume of gas requiring further treatment is very low. The heat transfer IS not as effic1ent in 

TIS-rep.lwp 22 119603 



American Chemical Service Site 

Thennal Treatability Study Report 

an indirectly heated system, therefore, directly heated systems are generally capable of higher soil 

throughputs than indirectly heated systems 

Emission Control Systems 

The emission control system for thermal desorption processes may be either a "destructive-type" or a 

"recovery-type". "Destructive-type" systems use a thermal oxidizer (afterburner) to destroy organic 

contaminants in conjunction with one or more of the following: 

• Cyclone for particulate removal 

• Baghouse for additional particulate removal 

Quench chamber for cooling the offgas with a direct water spray 

• Scrubber (venturi or packed bed) for final quenching and acid gas removal 

Since "destructive-type" systems oxidize the organic contaminants, there are no residual streams 

requiring offsite disposal. 

"Recovery-type" systems typically use wet scrubbers, condensers, and granular activated carbon to 

recover organics from the offgas stream. The process residuals from a "recovery-type" system include 

organic liquid condensate, organic sludge, and spent activated carbon. Residual streams from 

"recovery-type" systems are typically shipped offsite for further treatment at a commercial treatment, 

storage, and disposal facility. 

The data from the TTS indicates a significant quantity of organics volatilize from the ACS soils during 

heating and partitions to the emission control system. If a "recovery type" emission control system is used 

at the site, large quantities of organic residuals and spent activated carbon would be generated. If a 

"destructive type" emission control system is utilized, the quantity of treatment residuals would be reduced 

or eliminated relative to the quantity of treatment residuals that would be generated from a system with a 

"recovery-type" emission control system. There would be some additional cost associated with burning 

fuel in a system with a "destructive-type" emission control system. However, the cost of the additional fuel 

would be minimal compared to the cost of managing the quantity of treatment residuals that would be 

generated from a "recovery-type" emission control system. 

5.3.2 Condensation in Emission Control System 

If soils contain heavy organics (i e . organics with boiling points in excess of 500°F). the heavy organics 

may be volatilized from the soil in the primary heating chamber only to condense immediately downstream 
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of the primary chamber as the offgas temperature decreases. This can be of particular concern if the 

process component downstream of the primary heating chamber is a baghouse. Blinding of the bags and 

baghouse fires are potential problems in these situations. Significant condensation of organics was 

observed in the glassware leading to the water impingers in the ACS treatability study. This data indicates 

that premature condensation of organics would occur in the emission control system if an afterburner is 

not installed immediately downstream of the thermal desorber. 

5.3.3 Process Residuals 

The TIS results indicate that the mass of residuals generated from processing the ACS soil through a 

thermal desorber with a "recovery-type" emission control system could be as much as 9 wt% of the 

starting soil mass. These residuals include organic liquid condensate and spent aqueous and vapor 

phase activated carbon that would have to be transported offsite for incineration which would be very 

expensive. 

Using the data from the TIS and the minimum soil mass requiring thermal treatment from the PMHS 

report, Table 5-1 provides an estimate of the potential quantities of process residuals that would result 

from processing ACS soils using a thermal desorber with a ~recovery-type" emission control system. 

These process residual masses are significant and must be considered when estimating the full impact of 

implementing thermal desorption technology at the site. Table 5-1 also shows estimated mass balances 

'or processing soil from the ACS Site in other types of thermal jesorption systems. 

5.3.4 CO and THC Emission 

CO and THC will be generated in the primary heating chamber of a thermal desorber. The magnitude of 

CO and THC generation is dependent on the amount of carbon and oxygen present and the temperature 

in the primary chamber. The TIS for the ACS Site demonstrated that several thousands of ppm. CO and 

THC will be generated during processing of the ACS soils. Thermal desorbers with "recovery-type" 

emission control systems have no control efficiency for CO generated in the primary heating chamber and 

limited control efficiency for THC. The THC generated in the system may be either light hydrocarbons 

(i e., methane through C6) or heavy hydrocarbons (greater than C6). The emission control system will be 

relatively effective for the heavier hydrocarbons but have a very low control efficiency for the light 

hydrocarbons The only way to effectively control the CO and light THC is by combustion in an 

afterburner Based on the TIS results and best engineering judgment, Table 5-1 provides estimates of 

the CO and THC emissions from different types of thermal desorption systems processing ACS soils. 
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5.3.5 Acid Gas Emission 

Elemental analysis of the soil samples collected during the PMHS indicated consistent concentrations of 

sulfur and chlorine of approximately, 1,100 and 1,600 mg/kg, respectively. Thermal processing of the 

soils would generate acid gasses (S02 and HCI) from these components that must be managed in the 

emission control system. Evidence of these acid gasses was measured in the acidity, sulfide and chloride 

content of the impinger water from the TIS. Scrubbers would be required in the emission control system 

of a thermal desorber to manage these acid gasses and equipment corrosion with associated operational 

downtime would be a significant problem. 

5.3.6 Explosive Environments 

Volatilization of organics into a gas stream can develop potentially explosive environments. The TIS for 

the ACS Site demonstrated that significant quantitit:!S of organic vapors will be liberated from the 

contaminated soil during thermal processing. Therefore, the design features of any thermal process 

proposed to be used for processing the contaminated soils at the ACS Site must be thoroughly evaluated 

to minimize the potential for developing an explosive environment. 

6.0 SUMMARY OF FINDINGS 

A) More than 65 percent of the VOCs were lost during the TIS sample preparation activities. 
This indicates that volatiles will be lost as fugitive emissions during the full-scale material 
handling activities at the site. The laboratory material handling (air drying, blending, and 
compositing) was more aggressive than full-scale material handling operations, but extended 
time periods for excavation and higher concentrations of VOC's in the materials being 
excavated will result in significant emissions. 

B) Both composite soil samples tested during the TIS contained lead at concentrations in 
excess of the cleanup standard. The TCLP result for lead in the untreated "typical case" soil 
and in all treated soil samples exceeded the TCLP standard. Thermal treatment of site soils 
to a temperature of 900°F apparently increased the leachability of lead compared to the 
starting soil. An increase in lead leachability was not observed at a soil treatment temperature 
of700°F 

C) The soil samples from the site were determined to be a "poorly graded sand" or "poorly 
graded sand with silt". These type of soils are relatively easy to handle as long as the water 
content and organic content are low Soils commingled with the drums will have significantly 
higher organic content than the soils screened in the PMHS and could be problematic (st1cky 
nature and high fugitive emissions) during screening operations. Also. soils excavated from 
the region of the upper aquifer could be difficult to handle due to the high water content 

D) A treatment temperature of 500°F failed to achieve the cleanup standards for the s1te for both 
sample matrices 
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E) Soil samples treated at temperatures of 700°F or greater achieved the site cleanup standards 
w1th the exception of COG's that could not be demonstrated as meeting the cleanup goal due 
to analytical detection limits that were in excess of the site cleanup standards. These COG's 
include CPAH's, 2,4-dinitrotoluene, 2.6-dinitrotoluene. bis(2-chloroethyl)ether, and 
h exach lorobenzene. 

F) Approximately 70 wt% of the starting carbon partitioned to the treated soil at a soil treatment 
temperature of 700°F. Approximately 30 wt% of the starting carbon partitioned to the treated 
soil at a soil treatment temperature of 900°F. The majority of the carbon that partitioned 
overhead was captured in the organic condensate. The rest partitioned to the water and the 
offgas as CO and THC. 

G) A significant mass of organics partitioned to the offgas when the contaminated waste soil was 
heated. Heavy orgamcs condensed in the glassware of the RTA test device immediately 
downstream of the primary heating chamber which could also happen in a full-scale system 
potentially causiny plugging and fires in the emission control system. 

H) Approximately 42 wt% of the starting PCB's were detected in the treatment residuals (for all 
three RTA test runs). Greater than 99 wt% of the recovered PCB's were in the organic 
condensate. 

I) Dioxins and furans were detected in the starting soils at low concentrations (approximately 0.7 
j.Jg/kg as 2,3,7,8-TCDD toxicity equivalents). Treatment of the soils at temperatures of 700°F 
or higher reduced the concentration of dioxins and furans by approximately 99 percent. 
Analytical results from the treatment residuals did not indicate any formation of dioxins and 
furans. 

J) Based on bag sample results, the THC readings in the offgas consisted primarily of light 
hydrocarbons (i.e., methane, ethane, ethylene, and propylene/propane) 

K) The maximum concentrations of CO in the offgas during the RTA tests ranged from 20.000 
ppm. for the nitrogen purge test to 70,000 ppmv for the air purge tests The maximum 
concentration ofTHC in the offgas (as propane) was approximately 15,000 ppm, for the 700°F 
RTA test run and 25,000 ppmv for the two RTA test runs at 900°F. There was no apparent 
impact of purge gas on concentrations of THC in the offgas. 
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Table 2-1. Treatment Cleanup Standards 

CARCINOGENIC COMPOUNDS NONCARCINOGENIC COMPOUNDS 

Cleanup Cleanup 
Goal Goal 

Contaminant (mg/kg) Contaminant (mg/kg) 

Volatiles Volatiles 
T etrachloroethene 11 Acetone 2.400 
T richloroethene 5.3 2-Butanone 620 
Styrene 1.7 Chlorobenzene 150 
Benzene 1.0 Chloroethane 2.700 
1. 1-Dichloroethene 0.098 1,2-D•chloroethene (cis) 250 
Carbon Tetrachloride 0.38 Ethylbenzene 1.300 
Chloroform 95 4-Methyl-2-pentanone 630 
1.2-Dichloroethane 0 64 Toluene 5,000 
Methylene Chloride 6.2 1, 1.1-Tnchloroethane 2,300 
1 .2-Dichloropropane 042 Xylenes (m•xed) 26,000 
1.1 .2-Tnchloroethane 0.51 
1, 1.2.2-Tetrachloroethane 0.28 Semivolatiles 
Vinyl Chloride 0.031 Naphthalene 82 

Di-n-butylphthalate 2.300 
Semivolatiles 1.2.4-Trichlorobenzene 16 

CPAHs 0.0026 
Cyclic Ketones 73 Pesticides/PCBs 
bis(2-Ethylhexyl)phthalate 1.1 Endosulfan I 0.63 
lsophorone 72 
Pentachlorophenol 043 Metals {a) 
2,4-Dinitrotoluene 0.044 Antimony 15 
bis(2-Chloroethyl)ether 0.027 Barium 2.600 
Hexachlorobutadiene 0.36 Cadmium 51 
Hexachlorobenzene 0 018 Chromium (VI) 1,400 
n-Nitrosodiphenylamine 12.0 
2. 6-Dinitrotoluene 0044 Miscellaneous Groups 
1,4-Dichlorobenzene 24 Nitrogenated Benzenes 6.2 

n-Cha1n Alkanes 760 
Pesticides/PCBs Branched Alkanes 770 

4,4'-DDD 0.12 Methyl Propyl Benzenes 490 
4,4'-00T 0.088 Halogenated Alkanes 2.300 
Aldnn 0.002 Dimethyl Ethyl Benzenes 1,300 
gamma-BHC (Lindane) 0.046 Non-Cyclic Acids 1,000 
alpha-BHC 0.0047 Methylated Naphthalenes 85 
beta-BHC 0 016 Oxygenated Benzenes 1,200 
4,4'-00E 0.16 Oiethyl Benzenes 1,300 
Heptachlor Epox1de 0.0033 Propenyl Benzenes 320 
PCBs (a) 2 Ethyl Methyl Benzenes 4,900 

- - -- -

Cumulative Hazard Index (CHI) < 1.0 (b) 
Notes: 
a) The excavat1on cleanup goal for PCB's is 10 mg/kg. Lead (c) 500 
b) CHI applies to detected non-carcinogenic COG's only 

and 1n effect 1s calculated as follows. 

CHI= (C1/CG1 + C2/CG2 + C3/CG3 + CiiCGi) 
where 

CHI = Cumulative Hazard Index 
C1 = Concentration of the "ith" detected COC 1n the soil 
CG1 = Cleanup Standard representing a Hazard Index = 1 for the "ith" COC 

c) The ROD states that "Isolated pockets of heavy metal contam1nated soils greater than 500 mg/kg lead 1n both 
the On-s1te and Off-s1te areas Will be excavated. treated by L TIT to remove VOC's and SVOC's. poss1bly 
1mmobiltzed to remove the hazardous characteristic for metals and sent off-stte for d1sposal " It 1s assumed 
that th1s statement holds for sotls contamtnated wtth metals other than lead 
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Table 2-2. Organic Contaminant of Concern Information - ACS Site 

Contaminant 
CAS 

Number 

Boiling 
Point 
(•f) 

I Detection 
1
!· Analytical 

Method j 
Limit 

(mglkg) 

Cleanup 
Standard 
(mg/kg) 

rCARCI~9G~N~.I_C~-----------------------------------------------------------1 
CPAHs 

alpha-BHC 

Heptachlor Epox1de 

Tetrachloroethene 

bls(2-Ethylhexyl)phthalate 

Aldrin 

Tnchloroethene 

lsophorone 

_ Styrene 

Pentachlorophenol 

Benzene 

Varied 

319-84-6 

1024-57-3 

127-18-4 

117-81-7 

309-00-2 

79-01-6 

78-59-1 

-- -600-900 

550 

mp. 315 __ 

250 

723 

mp. 219 __ 

188 

8270 

8081A 

8081A 

8260 

8270 

8081A 

8260 

419 8270 

2.6 

0.008 

0.008 I 

0.005 

0.33 

0.008 ---------

0.005 

0.33 -- ----------------- - - --- --

100-42-5 295 8260 0.005 
------ --- -~-------, -

87-86-5 590 8270 1.6 ---------

71-43-2 176 8260 0.005 
- . -----

0.0026 

0.0047 

0.0033 

1 1 

1. 1 

0.002 

53 

7.2 

1. 7 

0.43 

1.0 

4,4'-DDD 

2.4-Dinitrotoluene 

_ _ _ 72-54-8 _ I!'P 232 _ _ 8081 A __ ___ _Q9.9~ _ _ 0 120 _ 

- 121-14-2 --- -- 5]2 - - __ 8270 - . . .· 0.33_1__ ---0.044 

1. 1-Dichloroethene 

Carbon Tetrachloride 

75-35-4 89 8260 0.005 0.098 
-------- --------------------- ---

56-23-5 170 8260 0.005 0.38 
- ---- ----- ---- ----··· ----·-----. ·····- ----~-----,-- --- ----

_bi~{2-Chlore>e!~YJ)e_t_her __ __ _ _ _______ -------~~7_Q " , 0.33 i _9-'-02] 

4,4'-DDT 50-29-3 500 8081A 0.003 0.088 
- -- - -

Chloroform 

Hexachlorobutad1ene 

1 .2-Dichloroethane 

Methylene Chlonde 

1 .2-Dichloropropane 

Hexachlorobenzene 

gamma-BHC (Lindane) 

_1.1 ,2-Tnchlor~thane 

n-Nitrosodiphenylamine 

1.1 .2.2-Tetrachloroethane 

Vinyl Chloride 

beta-BHC 

2, 6-Dimtrotoluene 

4,4'-DDE 

1 A-Dichlorobenzene 

PCB's (a) 

-

67-66-3 

87-68-3 

107-06-2 

75-09-2 

78-87-5 

118-74-1 

110-82-7 

79-00-5 

86-30-6 

79-34-5 

75-01-4 

319-85-7 

606-20-2 

72-55-9 

106-46-7 

Vaned 

-

142 

415 

182 
-· 

8260 

8260 

8260 

104 8260 ----- ~-------

206 

617 

178 

237 

__ mp. 152 

295 

57 

mp. 597 

__ mp J51 

mp 194 

345 

-644-707 

--

8260 

8270 

8081A 

8260 

8270 

8260 

8260 

8081A 

8270 

8081A 

8260 

8081A 

0.005 

0.005 

0.005 

0.01 

0.005 

0.33 

9.5 

0.36 

0.64 

6.2 

0.42 

0.018 

0.002 0 046 

0.005 0.51 

0.33 

0 005 

0 01 

0 002 
~------ ---- -~ 

0.33 ---- -------

0 003 

0 33 

072 

12 

0 28 

0.031 

0 016 

0 044 

0 16 

24 

2 0 

a) The excavation standard for PCB's IS 10 mg/kg. The treatment standard 1s 2 mg/kg 

b) Shaded values md1cate the detect1on limit IS either very close to or in excess of the cleanup standard Th1s 
could mean that compliance w1th the cleanup goal may not be able to be demonstrated 

c) Detect1on lim1ts are from SW846 methodologieS Detec!ion lim1ts for mult1component m1xtures (CPAH's and 
PCB's) are summatiOns of the detect1on l1m1ts for the mdiv1dual components 

CONTINFO WK4 119603 



---

Table 2-2. Organic Contaminant of Concern Information - ACS Site 

Boiling I 
Detection Cleanup 

CAS Point Analytical i Limit Standard 
Contaminant Number (•F) Method (mg/kg) (mglkg) 

J!_()NCARCINOGENIC 

Toluene 108-88-3 231 8260 Nl 5,000 
---- - -- -------~-

Ethylbenzene __ 100-41-4 277 8260 NL 1,300 

Naphthalene 91-20-3 424 8270 NL 82 

1. 1 . 1-Trichloroethane 71-55-6 165 8260 NL 2.300 

4-Methyl-2-pentanone 108-10-1 242 8260 NL 630 

Endosulfan I 959-98-8 mp. 228 8081A NL 0.63 

1 .2-0ichloroethene (CIS) _ 156-59-2 141 8260 NL 250 

2-Butanone 78-93-3 175 8260 NL 620 
-- ------ . ------------ -- - -- -- - - --- - ·--- ---

Acetone 67-64-1 133 8260 NL -- __ 2,4Q9_ 
- ·---------- --

Chlorobenzene 108-90-7 269 8260 NL 150 -- ----

Xylenes (mixed) 1330-20-7 281 8260 NL 26,00Q--

Oi-n-butylphthalate 84-74-2 644 8270 NL 2.300 

__ !,2.4-TrichiCJ_r2_b_~nZf!_ne_ _ 120-82-1 415 8260 NL 16 
-

Chloroethane 75-00-3 54 8260 NL 2.700 

a) NL - Not Listed. Detection limits have only been listed for the carcinogenic contaminants of concern 
because of their lower cleanup standards 
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Table 3-1. Soil Sample Compositing Summary 

,, 
Calculated 

Concentration 

Worst Case Typical Cleanup 
Constituent Measured Concentration (mg/kg) (a) Sample (b) Sample (c) Standard 

Sample Number 001-S SP01-S SP02-S KP01-S SA02-S SA04-S SC1 SC2 (mg/kg) 

Benzene 45 23 8 1.0 

T etrachloroethene 4 220 290 170 880 525 261 1.1 

T richloroethene 160 350 255 85 5.3 

bis(2-Ethylhexyl)phthalate 120 230 130 240 120 120 1.1 

lsophorone 67 190 210 105 78 7.2 

Naphthalene 51 74 140 70 44 82 

PCBs 28 68 73 127 125 330 228 125 2.0 

Total Carbon (wt%) 4.3 4.5 6.L. 3.8 8.8 5.3 7.1 5.5 NL 

Sulfur (mg/kg) 980 880 1,100 2,100 910 720 815 1 '115 NL 

Chlorine (mg/kg) 350 1 '100 4,800 36 2,900 1,700 2,300 1,814 NL 

H1gher Heating Value (Btullb) 698 844 2,105 408 1,666 952 1,309 1 '112 NL 

Volatiles (@1 ,022 °F) (wt%) 10.6 5.1 15.5 7.7 12.0 5.7 8.8 9.4 NL 

Notes: 
a) Only contaminants of concern detected in excess of the cleanup standards are reported See Tables 3-2 and 3-3 for a complete 

summary of results. All data is from the PMHS report. 
b) T reatab1l1ty sample SC 1. This estimate includes equal quantities of soil from samples SA02 and SA04. 
c) Treatability sample SC2. Th1s estimate includes equal quantities of soil from samples 001, SP01, SP02, KP01, SA02, and SA04 
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Table 3-2. Summary o{ Volatile Losses During Sample Preparation 

I Worst Case ~oil (SC1) ~-- :I Typical Case Soil (SC2) --I ---- .. .. -- - I -- - r-

i 
(b) (c) (c) 

(a) Air Dried Loss on I (a) i Air (~!led \ Loss on Cleanup 
I 

Composite Drying Composite \ Composite I Drying Standard i Composite I 
I 

I I Analyte I (mg/kg) (mg/kg) (wt%) \ (mg/kg) (mg/kg) (wt%) I (mg/kg) 
! 

Acetone 600 < 140 :> 77 200 < 140 :> 30 2,400 
i· I •i 

(1 

Benzene 23 < 14 :> 38 8 < 14 NA ' 1 
I i 

,, 
'I 

' ! i' 
2-Butanone 345 33 90 ,, 155 < 28 :> 82 620 ., 

I 

Cis-1 ,2-Dichloroethene < 40 < 14 NA < 30 < 14 NA 
" 

250 

Ethylbenzene 490 150 69 429 140 67 1,300 

4-Methyi-2-Pentanone 235 50 79 233 60 74 630 

T etrachloroethene 525 28 95 261 24 91 1.1 

Toluene 1,100 200 82 i 758 160 79 
1
1i 5,000 I 

' II ! I I 

1 , 1 , 1-Trichloroethane 40 14 NA 30 
I 

NA < < < < 14 2,300 
' ,, 

i! 

T nchloroethene 255 < 14 :> 95 I 85 < 14 84 
,, 

5.3 ~ ~ :> II 

I' : I II 

li I 

Xvlene <Total) 2 600 870 67 'I 
I 2 680 920 i 66 'i 26 000 

Notes: 
a) The values reported are weighted average concentrations based on analytical results from the soil samples that were blended together to make 

the composite sample 
b) Sample was air dried in a hood. 
c) We1ght percent of detected volatiles lost during the sample preparation step. 
d) NA - Not Applicable 
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Table 3-3. Starting Soil Organic Analytical Data 

Analyte Units 

Air Dried 

Composite 

~olatile O__r-g~rl_i~~(~thod 8260A) __________ . __ 

Acetone mg/kg 

Benzene 

2-Butanone 

Ethylbenzene 

4-Methyi-2-Pentanone 

_rng/kg 

mglkg 

mg/kg 

mg/kg 

< 140 

< 14 

33 

150 

50 

< 

< 

< 

Air Dried 

Composite 

140 
--------

14 
------~- --

28 

140 

60 

Cleanup 

Standard 

2,400 
- -

1 

620 

1.300 

630 

T etrachloroethene 

Toluene 

T richloroethene 

_____ mg/kg ________ 2_8 _______ j__ ______ 24.__ 

mg/kg 

mg/kg 

200 --- -r-·· -·-·-. ·-
1 
L ___ C: < 14 ------ ------- ---- ---- ---·--

t--X_.___ylle_ne__,__(T_o_ta_,l) __________ -~g/_~g _______ _ 870 

160 

14 

920 

1 .1 

5.000 

5.3 

----- __ 26,009 

Semivolatile Organics (Method 8270~----------,----------------------

bis(2-Ethylhexyl)phthalate -----~70 ___ 1 _______ 410 _______ _ 

Di-n_-butylphthalate 

_I_S2£h()rone 

N_aptll.halene 

CPAH's(a) (b)_ 

2,4-[)initrotoluene (b) 

---

--- --

mg/kg 

_ mgl~g 

_mglkg 

mg/~g 

mg/kg < 

mg/kg < 

230 

380 

200 

< 196 

< 28 

< 28 

< 28 

I 
---------· 

< 28 

_PC!3'~(c) _ __ _ 82 -- - ___ ITlg/~g ·- ______ __:_11.:_::8::___ __ _L_ ____ -==-----

___Qioxinlfura_'!~l~!f!od 8~9QL ______ . __ 

Total Dioxin/Furans IJQikg 

TCDD TEO (e) uolko 

Notes: 

46.5 

0.2 

88 9 

1 1 

a) CPAH's include benzo(a)anthracene. chrysene. benzo(b)fluoranthene. benzo(k)fluoranthene. 
benzo(a)pyrene. dibenzo(a.h)anthracene. and benzo(g.h.i)perylene. 

b) Non-detect values above the cleanup standard are reported as one-half of the detection l1mits. 

(d) 

(d) 

c) The cleanup standard listed for PCB's is the treatment standard. The excavation standard is 10 mg/kg. 
d) Not Applicable 
e) TCDD TEO stands for toxic equivalents of 2.3. 7.8-TCOO. 
f) Shaded and balded values are in excess of the applicable standard. 
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Table 3-4. Starting Soil Metals Analytical Data 

Analyte 

Air Dried Soil Composites (a) 

Worst Case 

SC1 

Typical Case 

SC2 

Cleanup or 

Regulatory 

Standard 

_T_o!al Metals (mg/~gL ___ ~-- --------- --~-------------· ---

Aluminum 5,590 4,510 

Antimony < 6.7 41 15 

Arsenic 4.8 3.9 

Barium 297 955 2,600 

Cadmium 16 40 51 

Calcium 14,300 14,600 

Chromium 140 532 1,400 

Cobalt 10 20 

Copper 1,440 635 

Iron 11,600 13,000 
-- -----~ -----

_j 
-~---~ 

Lead 682 2,920 500 

Magnesium 5,950 6,400 

~angC!_Q_e~f? ___ . 189 288 
-- --- ----- - ---------

Mercury 2.2 1.8 

Nickel 14 27 

Potassium 1,010 < 564 

Selenium 1.2 2.7 

Silver 1.7 13 
--- - --

Sodium < 556 < 564 

Vanadium 11 8.7 
-

Zinc 476 1,390 

.. 

~· -- ·- ·--· -··---------- -·-----· ·--- .. - --~- ------------ ---------- ---

_TCLP Metals (mg[!L_. __ . __ .. 
- -- -------- -------

Arsenic < 0.5 < 0.5 5.0 

Barium < 10.0 < 10.0 100 

Cadmium 0.33 0.76 1.0 

Chromium < 0.5 < 0.5 5.0 

Lead 1.25 14.8 5.0 

Mercury < 0.02 < 0.02 0.2 

Selenium < 0.1 < 0.1 1.0 

Silver < 05 < 0.5 5.0 

Notes: 
a) Shaded and bolded values are m excess of the appl1cable standard 
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Table 3-5. Starting Soil Elemental Analytical Data 

Air Dried Soil Composites (a)_ _ 

I Sample Number Units 

---~~s-~~~Eti~~d" (wet) Basis -~--------­
Moisture (c) 

Total Carbon 

Hydrogen 

Nitrogen 

Sulfur 

Ash (1 ,38_2 °F, Air) 

Oxygen (by difference) (e) 

Vo!atiles (1 ,382 °F, ~it~()gen) __ 

wt% 

wt% 

wt% 

wt% 

wt% 

wt% 

wt% 

wt% 

Btu/lb Heating Value 
!-------~--~ -----------------------

_Q!Y_ E3~i~_ .. -- --- --- -----­ --~--~----

' . 
Total Carbon 

Hydrogen 

Nitrogen 

Sulfur 

Ash (932 L'F, Air) 

Oxygen (by difference) (e) 

Volatiles (1 ,742 °F, Nit!~gen) 

HeatinQ Value 

Notes: 

wt% 
-----

wt% 
----- - --·-

wt% 

wt% 

wt% 

wt% 

wt% 

Btullb 

SC1 (b) 

9.08 
----~- --

8.12 

0.30 

0.25 

0.12 

82.16 
-

0 (f) 

7.74 

1,281 

8.94 

0.33 
-------. -

0.28 

0.14 

90.37 

0 (f) 

8.51 

1,409 

a) All results are in units of weight percent unless otherwise noted. 

b) Results are an average of a sample and its duplicate. 

c) Based on weight loss at 221 oF under a nitrogen atmosphere. 

SC2 

11.6 

5.73 

(d) 

0.18 

0.13 

79.91 

2.76 

8.84 

1,055 

6.48 

(d) 
--- ----- --- --·-

0.20 

0.15 

90.40 
-----

2.77 

10.00 

1,194 

d) The concentration of hydrogen has to be corrected for the hydrogen in the sample moisture, therefore 

minor non homogeneity in the moisture content of the sample can result in estimated concentrations 

of hydrogen less than zero. 
e) Oxygen is calculated by subtracting total carbon, hydrogen, nitrogen, sulfur, and ash from 100. 

Nondetects are assumed equal to zero. 
f) Sometimes the calculated oxygen can be less than zero due to sample nonhomogeneity. 
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Table 3-6. Starting Soil Geotechnical Data 

I ! I 
Proctor Density Data (c) I 

I 
I (b) Optimum Wet 
I 

Sample I . _Particle Slze_Distri~~tiC?~ .~. %) (a) . Atterberg Moisture Density. -
I 

Gravel I Sand j Silt j Clay I (ton/yd~) Number I Soil Classification Limits (wt%) (lb/ft~) 

SC1 Poorly Graded Sand I 0.7 94.5 I 3.0 1.8 
I 

I I I I 

I 
I 

SC2 Poorly Graded Sand with Silt 0.5 90.0 7.5 2.0 
I I 

Notes: 
a) Particle size classifications are as follows· 

Gravel is greater than 4.75 mm (U.S. Sieve No.4); 
• Sand is less than 4.75 mm but greater than 0.075 mm (U. S. Sieve No. 4-200); 

Silt is less than 0 075 mm but greater than 0 002 mm 
Clay is less than 0.002 mm 

b) NP = non-plastic 

' 
NP 10.6 116.6 1.57 

I 

NP 14.0 I 118.5 1.60 
' 

c) All Proctor Density and Optimum Moisture Content Data was reported by the laboratory on a dry basis. The data was converted to a wet 
basis for this report Equations used to convert to a wet basis are as follows 

GEOTECH1 WK4 

"Wet Basis Moisture" = "Dry Basis Moisture"/(1 +"Dry Basis Moisture"/100) 

"Wet Density" = "Dry Density"/(1 -"Wet Basis Moisture"/100) 
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Analyte 

Table 4-1. Tray Test Organic Results - Worst Case Soils (SC1) 

___ StartlngSoil __ 

Air Dried 

Composite 

(mglkg) i 

Tray Test Treated Soil Concentration 

(mglkg) 

Cleanup 

Standard 

(mglkg) 

~_!_~rtljl~~~e('F) ______ NA 500 700 900 1.100 NA ·------ -- ------~ --~-~--------- ----------- -------~----- --

~~_tile _Q!!J~Ics (Method 8260A) ___ _ 

Acetone 

Benzene 

2-Butanone 

Cis-1 .2-Dochloroethene 

Ethylbenzene 

_ 4-Methyi-2-Pentanone 

Tetrachloroethene 

Toluene 

1,1. 1-Trichloroethane 

T richloroethene 

~JE!ne (Total) 

< 

< 

< 

< 

< 

140 

14 

33 

14 

150 

50 

< 0.100 

< < 0.010 

< 0.020 

< < 0.010 

< < 0.010 

< < 0.020 

28 < 

0.560 

0.010 

0.034 

0010 

0 010 

0.020 

0.010 

0.010 

0.010 

0.010 

< 0.010 

200 < < 0.010 

14 < < 0.010 

14 < < 0010 

870 < 0.010 < 0.010 

< 

< 

< 

<: 

< 

<: 

< 

< 

<: 

<: 

<: 

1-~iv~~atlle O_rg~lti~~-(R!_~~cc__=.82""7---'0'-=B"---)-------,,------ ___________________ __ 

bis(2-Ethylhexyl)plltllalate ___ __-27_0_--'----1 ----=230'-" ___ ' < 3.3 

l)i-n·b(Jtylplltllalate 

_lsop_tlorone 

190 ------------
270 < 

100 

66 

< 

< 

3.3 

3.3 

< 

<: 

< 

0.120 

0.012 

0.025 

0.012 

0 012 

0 025 

0.012 

0.012 

0.012 

0.012 

0 012 

0.66 

0.66 

0.66 

Naphthalene ____ _c1_80C--'------•- ~---- __ 6~ _ _ -"'----~ 3 . __ _-:____ ~ Q 66 

CPJI.Hs (a) (b) 

2,4-[)initrotoluene (b) 

bis(2-Chloroethyl)ether (b) _ 

Hexachlorobenzene (b) 

2 ,6_:_1)iJ111r()IOiuene (b) 

~~L~~~ 8081) 

< 

< 

< 

< 

< 

193 < 33 

28 < 33 

28 < 33 

28 ! < 33 

28 < 33 

< 11.8 I < 2.31 

< 1.7 I < 0.33 

< 1.7 I < 0.33 

< 1.7 I < 0.33 
I 

< 1.7 I < 0.33 

< 0 050 

< 0.005 

< 0 010 

< 0.005 

< 0.005 

< 0.010 

< 0 005 

< 0 005 

< 0.005 

< 0.005 

< 0.005 

< 

< 

< 

< 
- r·--

0.33 

0.33 

0 33 

0 33 

1.16 
1 
I < 

0.17 

0.17 

0.17 
I 
I < 

I < 0.17 

2.400 

620 

250 

1.300 

630 

11 

5.000 

2.300 

5.3 

26.000 

11 

2.300 

72 

82 

0.0026 

0.044 

0.027 

0.018 

0 044 

--------,------- ----------------------- -----

PCEI_'s __ 1_18 ~c'=!l ~=-•7- -~~='54eo-·=~~' _,<~~~0:___. .. _16:..~-~-~-=<=~0~·--~16~~--~-~-<~~0- 16 __ ---~ ___ 2 

Dtoxlnlfurans (Math~ 8290) __ 
- ----------------------~--------~-------

Total Oioxin/Furans (~g/kg) 

TCOD TEO {_c_l UJg/kg) 

Notes: 

46 5 

02 

44.5 

0.2 

NM 

NM 

0.071 

0 0001 

NM 

NM 

a) CPAH's include benzo(a)anthracene. chrysene. benzo(b)fluoranthene. benzo(k)fluoranthene. dobenzo(a.h)anthracene. 
and benzo(g,h,i)perylene. Results are reported at half of the summation of the detection limits_ 

b) Non-detect values above the cleanup standard are reported as one-half of the detect1on lim1ts 
c) TCDD TEO stands for toxoc equivalents of 2 3 7.8-TCDD. 
d) NM - Not Measured. NA - Not Applicable 
e) Shaded and balded values 1nd1cate the result exceeds the cleanup standard 
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Analyta 

Table 4-2. Tray Test Organic Results - Typical Case Soils (SC2) 

Startl~g_ So!f _ 

Air Dried 

Composite 

(mglkg) 

Tray Test Treated Soil Concentration 

(mglkg) 

Cleanup 

Standard 

(mglkg) 

~~~_11'1£_e_0!UrE!J..'fl ______ _ NA 500 700 900 1.100 NA ------------------
Vo_I!~QrganJcs iMethod 8260Al__ 

Acetone 

Benzene 

2-Butanone 

Cis-1.2-Dichloroethene 

Ethylbenzene 

4-Methyi-2-Pentanone 

Tetradlloroethene 

Toluene 

1 ,1 . 1-Trichloroethane 

T richloroethene 

)<_i'le_r:Je (Total) 

< 

< 

< 

< 

< 

140 

14 

28 

14 

140 

60 

160 

14 

14 

920 

< 

< 

< 

< 

< 

< 

< 

< 

0 052 

0.005 

0 010 

0 005 

0.005 

0.010 

0.005 

0.005 

0.005 

0 005 

0.005 

< 0 050 < 

< 0.005 

< 0 010 < 

< 0.005 < 

< 0.005 < 

< 0 010 < 

< 0.005 < 

< 0.005 < 

< 0 005 < 

< 0.005 < 

< 0 005 < 

0.050 

0 020 

0.010 

0.005 

0 005 

0 010 

0.005 

0.005 

0.005 

0.005 

0 005 

< 0.050 

< 0 005 

< 0 010 

< 0.005 

< 0.005 

< 0 010 

< 0.005 

< 0.005 

< 0 005 

< 0.005 

< 0.005 

Semly~latJie Org:li111~_1Meth==-=od=-=82=:7c.::Oc::B:L) ___ .,.. _____ _ 

bis(2-Ethylhexyl)phthalate __ 

.. Di~n~butylphthalate 

lsophorone 

Naphthalene 

CPAHs (a) (b) 

2,4-Dinltrotoluene (b) 

< 

< 

410 

230 

410 < 33 < 0.34 < 0.33 

< 3.3 < 0.34 < 0.33 130 

66 380 < < 33 < 0.34 < 0.33 

200 < 66 < 3.3 < 0.34 < 0.33 

196 ! -~ ---· 231 :. < 11.6 < 1.19 < 1.16 

I 
I 

28 < 33 < 1.7 i < 0.17 < 0.17 

bi!;(2-Chloroethyl)ether (b) __ < __ ___;28=--+--< ___ ..o33.c...._Jt--' _< ___ 1'"-.7'----+-< __ ..oo"-.1'"-7--'-_< __ o=.c·.c.17'---

He)(achlorobenzene (b) __ < ___ .=28=--____,t---< ___ .=33-=---t--l< __ ....oc1.:.:.7_~_< __ ..oo.:..1:.:7 ___ <_--=0"-.1'-'7 ___ 

l\ < I 
2,6-t?tnttrotolue_ne_ (b) __ <.:___ _ __.2B=-.-..L..<__. __ ..::3::::3 _ _.L_ __ __.1~. 7,_~1---'<'--_..::0.:.:.1:.:.7 _ __:__i _<~__.0:::·.:..17:__ _ 

_f__~~s (Method_IIC)Il_1} ------------r------

2.400 

620 

250 

1.300 

630 

1.1 

5.000 

2.300 

5.3 

26.000 

1.1 

2,300 

7.2 

82 

0.0026 

0.044 

0.027 

0.018 

0.044 

J>CB's _______ -·~-~~===~-~=~,a_2 ~L-~-=--~=-, < 0.16 < 0.16 < 0.16 2 
-- -----· --C~~~~~~~~ --·-·- --·-··-·-- •-·---· 

,.Dioxln/Fura_!!!_LMettlod 8290_1__ _____ _ 

Total Dioxin/Furans (~g/kg) 

TCDD TEO (c) (uq/kq) 

Notes: 

88 9 

11 

114.7 NM 

08 NM 

< 0036 

0 0000 

NM 

NM 

a) CPAH's include benzo(a)anthracene. chrysene. benzo(b)fluoranthene. benzo(k)fluoranthene. dibenzo(a.h)anthracene. 
and benzo(g.h.i)perylene. Results are reported at half of the summat1on of the detection limits 

b) Non-detect values above the dean up standard are reported as one-half of the detect1on lim1ts. 
c) TCDD TEO stands for tox1c equivalents of 2.3.7.8-TCDD 
d) NM - Not Measured. NA • Not Applicable 
e) Shaded and bolded values ind1cate the result exceeds the cleanup standard 

TRAYTYP WK4 January 1998 

NA 

NA 

119603 

-



~. 

Table 4-3. Miscellaneous RTA Test Data 

Param~:~ter 

RTA Test Number 

Soil Temperature 

Purge Gas 

Test Durations 

- Total Test 

- Up t~ Target Jemper(3ture 

Mass Data 

. Starting Soil 

Treated Soil 

En(jing lmpinger Water 

Organic Lay:er 

Units RTA Test Data 

RTA1 RTAN 

OF 900 900 

Air . Nitrogen 

min 34 34 

min 22 23 

g 

g 

9. 

.9 

----- -------·- ------ -------~-

1 .927:.?_ .-

847.4 

684.6 

- - 1,_()?_3 7 

849.9 

721.4 

85.1 39.4 

RTA2 

700 

Air 

34 

23 

982.2 

835.4 

701 0 

NM 

~ O~g.anic Layer and Rinse . g.- . .- --- ---~21:Z__ ---- -- _460 3 582.2 

Methanollmping_er (a) 

Flow and Volume Data 

g 687.8 686.6 683.8 
--·-------- ----------~~----------~~~----------------

--- ----- -------- --

VOC Train Sample Volume (ft3) 

SVOC Train Sample Volume (ft3) 

CEMS Flow Rate (ft3 I min) . 

Offgas Volumes 

- Total Test 

- Up to Target Temperature 

Notes: 

ft3/ min 

0.45 

0.46 

0.07 

3.29 

2.10 

0.38 

0.70 

0.07 

3.52 

2.38 

a) The methanol impinger was placed in front of the Tenax tube to capture volatiles and minimize 
loading on the Tenax resin. 
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0.88 

0.07 

3.87 
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Table 4-4. RTA Test Results - Soil Organic Analytical Data 

Worst Case Soils LSC1) ,---------~- ---~ _ _!}'pical Case Soils (SC2) 
I 

Jtal"tl!l_g_§_oil " Star!ing S()il ~ RTA test 

I 
Air Dried RTA Test Treated Air Dried Treated Soil 

Analyte Units 
I 

Composite I Soil Concentration Composite ! Concentration I 

RTA Test Number NA RTA1 RTAN NA RTA2 
-- --·-

~otl Temperature •F NA 900 900 NA 700 
-- -~ ------ -- - - -- ·----- --- ----

NA NA Air Purge_(>as -~- -- -------- __ -~'r ______ l!·~~_ll _____ ---- - --~ --

r-Y.olatjleJ?_rga_!lics LMethod 8260A) ---- -·- -- - -- -· -- -------------------- -------- -- ---------------------

Acetone 
-

mglkg < 140 0.066 < 0.050 < 140 0.068 

Benzene mglkg < 14 0 005 < 0.005 < 14 < 0.005 

2-Butanone mglkg 33 < 0.010 < 0.010 28 < 0.010 

_ C_is-1 c2-Dtchloroethen~ mg/kg < 14 < 0005 < 0005 < 14 < 0.005 ------ - ----------- ----- --- -- - -- ---

Ethylbenzene mg/kg 150 < 0.005 < 0.005 140 < 0.005 
- --- - --

_4-Methyi-2-Pentanone --mglkg 50 < 0.010 < 0.010 60 < 0.010 

Tetrachloroethene rn91k9 28 < 0.005 < 0.005 24 < 0 005 - -----

Toluene mg/kg 200 < 0.005 < 0.005 160 < 0005 
. -- --

1,1, 1-Trichloroethane mglkg < 14 < 0 Q05 < 0.005 < 14 < 0 005 --- -

Trichloroethene _fT1glkg < 14 < 0.005 < 0.005 < 14 < 0.005 
- -- -

~~rro~L- mglk_g____ __ ~_70 < 0.005 < 0.005 920 < 0.005 ------ ----------------- ----~------ ---· -- -~--------

Semivolatlle Organics {Method 82708} 
-~- --

b~s(2-Ethylhexyl)phthalate 11'lg/k9 270 < 067 < 0.33 410 < 6.7 
- -

[)•-n-butylphthalate mg/kg 190 < 0.67 < 0.33 230 < 6.7 ----- ---~---- ---· -- --· -------

lso:Jhorone -ng/kg 270 < 0.67 < 0.33 380 < 6.7 --

f-~_aph_t_halene mglkg 180 < 0.67 < 0.33 200 < 6.7 
- - -- --· 

I I 
I 

t-CPA~f-!~ _{_a) __ m_glkg < 193 < 2.35 < 1.15 < 196 I < 23.5 -----

f-PCB's_i~lt\~~8!) --- --·-- --~---- ------ --

PCB"s -- --~--"'_g/k_g__ 118 < 0.16 < 0.16 82 < 016 ---- ~-- --------- - --

~l!>xln/Furans (Me~-!~) ___ ---~--- -- -- - -- ·-~ --- ------- ---

Total Dioxin/Furans 1J9Ik9 46.5 0.47 0 28 88.9 1.7 -- - -

TCDD TEQ (b) uolko 0.2 0 003 0 002 1 1 0.04 

Notes: 
a) CPAH"s include benzo(a)anthracene. chrysene. benzo(b)fluoranthene. benzo(k)fluoranthene. benzo(a)pyrene. 

dibenzo(a.h)anthracene. and benzo(g,h,i)perylene. Results are reported at half of the summation of the detect1on lim1ts 
b) TCDD TEQ stands for toxic equ1valents of 2.3.7.8-TCDD 
c) Shaded and bolded values indicate the result exceeds the cleanup standard 
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Table 4-5. RTA Test Results- Soil Elemental Analytical Data 

Parameter 

i 
i i 

Units i Starting Soil 

Worst Case Soil (a) 

I Treated Soil 

Typical Case (a) 

Starting Soil l Treated Soil 

Sample Number 

Soil Treatment Temperature ("F) 

Purge Gas 

"As-Received" (wet) Basis 

Moisture (221 "F, Nitrogen) 

Total Carbon 

Hydrogen 

Nitrogen 

Sulfur 

Ash ( 1,382 "F, Air) 

Oxygen (by difference) (d) 

Volatiles (1,382 "F. Nitrogen) 

Heating Value 

"Dried and Ground" Basis 

Total Carbon 

Hydrogen 

Nttrogen 

Sulfur 

Ash (932 "F, Air) 

Oxygen (by difference) (d) 

Volatiles (1,742 "F. Nitrogen) 

Heating Value 

Notes; 

"F 

wt% 

wt% 

wt% 

wt% 

mg/kg 

wt% 

wt% 

wt% 

Btu/lb 

wt% 

wt% 

wt% 

mg/kg 

wt% 

wt% 

wt% 

Btu/lb 

SC1 (b) 

NA 

NA 

9.08 

tU2 

0.30 

0.25 

1,227 

82.16 

0 (e) 

7.74 

1,281 

8.94 

0.33 

0.28 

1,350 

90.37 

0 (e) 

8.51 

1 409 

a) All results are 1n units of we1ght percent un1ess otherwise noted. 

b) Results are an average of duplicate results. 

' 

RTA1 RTAN SC2 

900 900 NA 

Air Nitrogen NA 

0.92 1.53 11.6 

3.37 3.02 5.73 

0.40 0.16 0 (c) 

0.16 0.12 0.18 

1,486 1,182 1,326 

94.54 94.28 79.91 

1.17 1.17 2.76 

4.23 3.54 8.84 

383 201 1,055 

3.40 3.07 6.48 

0.40 0.16 0 (c) 

0.16 0.12 0.20 

1,500 1,200 1,500 

95.42 95.74 90.40 

0.47 0.79 2.77 

4.27 3.59 10.00 

387 204 1 194 

c) The concentration of hydrogen has to be corrected for the hydrogen in the sample moisture, therefore minor nonhomogeneity in the moisture 

content of the sample can result in estimated concentrations of hydrogen less than zero 

d) Oxygen 1s calculated by subtracting total carbon, hydrogen, nitrogen, sulfur, and ash from 100. Nondetects are assumed equal to zero 

e) Somehmes the calculated oxygen can be less than zero due to sample nonhomogene1ty 

RTAHAZENWK4 January 1998 

RTA2 

700 

Air 

1.95 

4.88 

0.24 

0.17 

1,373 

90.71 

2.46 

6.45 

530 

4.98 

I 
0.24 

0.17 

1,400 

92.51 

1.96 

6.58 

541 
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Table 4-6. Component Partitioning to Offgas 

RTA Test Run 

Parameter RTA1 I RTAN I RTA2 

Soil Temperature (°F) 900 900 700 

Purge Gas Air Nitrogen Air 

Partitioning Factors (% of starting component mass) 
----------------------------- --- ----- --------------------------

Volatiles Overhead 

Sulfur to Overh~ad 

Carbon 

-to Treated Soil 

- to Water Layer 

- to Organic Layer 

-to Offgas (c) 

Carbon Recovery (d) 

Notes: 

54.9 

(a) 

34.2 

13_0 

59_1 

3_3 

109_5 

a) Results indicated nonhomogeneous sample. 

62 

20.3 

30.8 

13.4 

30.4 

2.7 

77.4 

37_9 

4_7 

72_6 

3_6 

(b) 

3.5 

(e) 

b) Carbon in the organic layer could not be measured because the majority 
of the organics were condensed in the glassware associated with the 
heated filter_ 

c) Carbon in offgas as CO and THC. 
d) The carbon recovery does not include a component for carbon dioxide. 
e) Could not be calculated because the carbon content of the organic layer 

was not measured. 
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Table 4-7. Summary of Metals Leachability Data 

-~-~-- ~--~ TG~~~e~~J1C!t!_{:;oncentra!)_()ns {mgJD ~ _ 

Worst Case Soil Typical Case Soil Regulatory 

Metal , Starting Soil \ Treated Soil Starting Soil Treated Soil Standard 

Sample Name SC1 RTA1 RTAN SC2 RTA2 NA 

Soil Temperature (°F) NA 900 900 NA 700 NA 

Purge Gas NA Air Nitrogen NA Air NA 

Cadmium 0.3 0.2 0.15 0.76 0.82 1.0 
I 9.61 II 

14.81 12.0! Lead 1.3! 8.4Jl 5.0 

Arsenic < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 5.0 

Barium < 10 < 10 < 10 < 10 < 10 100.0 

Chromium < 0.5 < 0.5 < 0.5 < 0.5 < 0.5. 5.0 

Mercury < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.2 

Selenium < 0.1 < 0.1. < 0.1 < 0.1 < 0.1 1.0 

Silver < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 5.0 

Notes: 
a) Shaded and bolded results indicate the value is in excess of the regulatory standard. 
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Table 4-8. RTA Test Results - lmpinger Media Concentrations 

Wors-"-t c=-C-=ase=-=--S-=o-=i"-1----.---------T,_._y~cal Case Soil 
Water ~-O~anl~ Water I Organic ! Water j Organic 

Analyte 1 Units Layer i Layer Layer 1 Layer Layer Layer 

RTA Test Number 

Soil Temperature 

RTA1 

900 

RTAN 

900 

RTA2 

700 

rPu~eGas _____________________ ~~·~r ___________ ~N~itr~og~en~-------------~A:.:_ir ________ _ 

Volatile 9rganics (Me~O<f 8_2~_0A) _ 

Acetone 

Benzene 

1.2-Dichlorobenzene 

Ethylbenzene 

__lsopropylbenzene 

Methyl Methacrylate 

N~Propylbenzene 

Styrene 

Toluene 

1 .2.4-Trichlorobenzene 

1 ,2,4-Tnmethylbenzene 

1,3.5-Trimethylbenzene 

Xylene (Total) 

- __ mg/1 

mg/1 

mg/1 

mg/1 

.. ____ mg/1 

. - mg/1 

mg/1 

mg/1 

_mg/1 

- - rt1g/1 

mg/1 

mg/1 

mg/1 

r-TI_~s__{aL _ _ _ ___ _ _ ___ mgll _ 

3,800 2,700 

140 

140 

160 

220 

240 

280 

450 

1,990 

4.500 

_3_,600 

3.300 

3,900 

660 

840 

1.100 

5,800 

15,000 

580 

6.900 

1.890 

-- - - -------~3.000_ 

260 

79 

16 

62 

Semivolatile Organics (Method 8270~----------·- ____________________________ _ 

. bis(2-Ethylhexyl)phthalat~ 

Di-n-butylphthalate 

_ Dimethylphthalate 

lsophorone 

. 2-Methylphenol 

4:Methylphenol 

Naphthalene 

Phenol 

. mg/1 

___ mg/1 

mgll 

_mg/1 

mgll 

__ mg/1 

mg/1 

mg/1 

140 

150 

600 

170 

150 

200 

100 

160 

170 

180 

230 

200 

110 

230 

100 

160 140 

580 

180 

220 

340 

89 

360 

100 
... 

100 

120 

TIC's_@L_ ___________ n_:~g{~ ______ 1_._43_8 _____ 5~·-1~Q ___ _._1,246 ___ ~._780 _______ 574 ______ 1.~~l-

r-!JCE~) (Method 8081) _______ _ 

PCB's rn9" 0.13 94 

~<!ICiniF\J!'I!!_S_(~ttl~ 82~)_ _____ ........ ----------- _ . _ 

Total Otoxin/Furans ~g/kg 

TCDD TEO lbl IJQ/kQ 

Notes: 
a) TIC's - Tentattvely ldenttfied Compounds 

NA 

NA 

b) TCOD TEO stands for toxtc equivalents of 2.3.7.8-TCOO 
c) Blank cells tndtcate the analyttcal result was nondetect. 
d) NA - Not Analyzed. NS - Not Sampled 

CONDENSE WK4 

142 9 

1 57 

January 1998 

0.19 

NA 

NA 

110 0 24 

96 9 NA 

1 35 NA 

59 

128 2 

2 13 

119603 
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Table 4-9. Miscellaneous Analytical Results for Condensables 

Parameter/Analyte ' ~ ~ _';-4,,;' .l: ·, ~ . _;.~~ter Layer 

RTA Test Run RTA1 RTAN RTA2 
- -·- - -- - . -- - -

Starting Soil Matrix Worst Case Worst Case Typical Case 

Purge Gas Air Nitrogen Air 

Soil Treatment Temperature (°F) 900 900 700 

Water Layer 
-----~- ~------~~--------~------------------------------- ---

Acidity (a) (mg/1) 1,540 1,030 954 

pH 4.6 4.8 3.7 

TOC (mg/1) 15,800 15,500 2,880 

Total Sulfur (as sulfate) (mg/1) 52 25 22 
-·- ---- - -- ----

Total Chloride (mg/1) 83 83 123 
-~---

Organic Layer 
-----------'--------'-':...:..· :·---------'-'---~--------~-~--------- - -

Carbon (wt%) 58.0 64.2 NS 

Sulfur (wt%) 0.13 0.17 NS 

Nitrogen (wt%) 0.65 0.79 NS 

Notes: 
a) Acidity measured as calcium carbonate to a pH of 8.3. 
b) NS - Not Sampled 
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Table 4-10. RTA Test Methanollmpinger Analytical Data 

Parameter/Analyte Concentration {mg/1) 

RTA Test Run RTA1 RTAN RTA2 

Starting Soil Matrix 

_Purge Gas 

Worst Case Worst Case Typical Case 
~ - - --- ~--

_ Soil Treatment T~:mp~ratu~~ 

Volatile Organics (Me~~-o~ 82~QJ\) __ 

Acetone 

Benzene 

Chloroethane 

Chloromethane 

_ Ethylbenzene 

Methylene Chloride _ 

,_~ethyl MethacryLa!t: -~-­

Toluene 

1 ,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

Xylene (Total) 

NQtes: 

-

Air 

900 OF 

250 

97 

66 

120 

40 

160 

26 

190 

Nitrogen 

900 OF 

550 

84 

73 

140 

28 

84 

130 

Air 

700 OF 

430 

74 

75 

130 

61 

46 

79 
~ -

270 

52 

16 

350 

a) Only analytes reported are those detected in one or more samples. Empty cells indicate the analyte 
was not detected in the sample. 
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Table 4-11. Offgas Bag Sample Data for RTA 1 

Soil Tem~erature (°F} 

Parameter Units 300 450 I 600 750 900 

Methane ppmv 0 0 3,309 30,193 45,561 

Peak1 (a) ppmv 1,317 117,185 147,469 218,570 136,935 

Ethylene ppmv 0 165 2,667 6,927 7,030 

Ethane ppmv 0 29 164 2,025 5,786 

Acetylene ppmv 0 0 14 45 33 

Propylene/Propane ppmv 0 351 4,411 15,575 23,776 

co ppmv 33 5,177 31,371 48,765 38,722 

Hydrogen ppmv 43 11,485 62,594 137,391 > 143,564 

(a) This peak was a combination of at least methane and CO, possibly C02 also. 
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Table 4-12. Offgas Bag Sample Data for RTAN 

i 
Soil Temperature (°F) 1 

Parameter Units I 300 I 450 I 600 I 750 I 900 

Methane ppmv 0 0 1,085 18,080 30,555 

Peak1 ppmv 8,295 39,501 126,402 183,019 91,510 

Ethylene ppmv 0 12 517 2,688 2,812 

Ethane ppmv 0 0 58 1,350 5,333 

Acetylene ppmv 0 0 0 22 2 

Propylene/Propane ppmv 0 0 1,585 8,959 17,574 
-----

co ppmv 497 3,727 7,325 18,119 12,217 -
Hydrogen ppmv 488 3,158 44,505 > 71,782 > 71,782 

(a) This peak was a combination of at least methane and CO, possibly C02 also. 
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Table 4-13. Offgas Bag Sample Data for RTA2 

Soil Temperature (°F) 

Parameter Units 300 400 r 500 1 600 700 I 
I 

Methane ppmv 0 0 398 2,350 14,446 

Peak1 ppmv 1 '172 54,379 111,260 122,847 172,486 

Ethylene ppmv 0 13 445 1,933 3,825 

Ethane ppmv 0 13 38 100 530 

Acetylene ppmv 0 0 0 /2 45 

-, Propylene/Propane ppmv 0 0 0 2,826 5,996 
" 

co ppmv 0 4,970 11,803 31,371 45,866 

Hydrogen ppmv 0 4,450 19,668 59,866 87,574 

(a) This peak was a combination of at least methane and CO, possibly C02 also. 
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Table 4-14. Summary of Treatability Study Emission Factors 

Emission Factors (a) 

I (lb /lb total carbon) 

Parameter j RTA1 l RTAN ! RTA2 II Average 

TEST CONDinONS ---- -----------

Test Soli Worst Worst Typical NA 

Starting Carbon Conten~ (wt01oJ _ 8.13 8.13 5.73 NA 
---- - . - --. ·- - - - - . 

Target Soil Temperature {•F) 900 900 700 NA 
-

__ Purge G~_ A1r N1trogen A1r NA ----
~I_S~EL.~~~Ql!~- .. - ----------

Condensable Carbon (Organic Layer) 0.591 0.304 NM 0.448 

Condensable Carbon (Wr3ter Layer) 0.130 0.134 0 036 0.100 
·-

Carbon Monoxide (CO) (b. c) 0 03 0.01 0.03 0.023 

Total Hydroc:;arbons (TrlC) ib. c) _ 0 025 0.025 0.026 0.025 -- --

Total VOC's [)owr1st·eal!l_o! l_ll'lplng~rs (d) 
-

0.098 0.146 0.168 0 137 - -- - ·- . -

PCB's 0.00091 0.00084 0.00051 0.00075 

~~f:fTg~~E-~_i~) -------- --- -- - ------- ----~- ---~------

Propylene/Propane 0.01120 0.00937 0.00166 0.00741 

Methane 0 00786 0 00646 0.00119 0.00517 
--- -

Ethylene 
-

0 00286 0.00137 0.00077 0.00167 - ·- . 

Ethane 0.00143 0.00157 0.00008 0 00103 - - . 

Hydrogen 0.00426 0.00294 0.00214 0.00311 

VOLATILES r---·- - --- ·-· 

VOC TICs (f) 0.0366 0.3690 0 0240 0 1432 
-. . - - - ·-

Toluene 0.0124 0.1230 0.0270 0.0541 

Acetone 0 0529 0.0920 0 0460 0 0636 

Xylenes 0 0149 0.0970 0 0340 0 0486 

1 . 2 .4-T rimethylbenzene _ 0.0023 0.0530 0 0051 0 0201 

Ethylbenzene 0.0032 0.0330 0.0060 0.0141 

Benzene 0.0075 0.0356 0.0072 0.0168 

Chloromethane 0.0091 0.0135 0 0127 0 0118 - -

Chlor~e_than~ ____ 0 0051 0 0073 0.0076 0.0067 
-· . ----------- ---

SEMIVOLATILES ----

SVOC TICs (f) 0.0528 0.047 0.032 0.0439 

Phenol 0.0066 0.0067 0.0045 0 0059 

lsophorone 0 0031 0 0033 0.0055 0.0040 
- - -

4-methyl phenol 0 0022 0 0022 0 0011 0.0018 

Notes: 
a) Mass of spec1fic constituent imparted to offgas during healing of contam1nated soil relat1ve to the 

mass of carbon 1n the start1ng so1l. Tables present1ng the data used to calculate the em1ss1on 
factors can be found in Appendix K (Miscellaneous Data and Calculations) 

b) Measured downstream of the water 1mpmgers 
c) Includes em1ssions measured up to the target SOil treatment temperature 
d) Total VOC's Downstream of lmpingers includes VOC TIC's. Acetone. Benzene. Xylene and Toluene 

In effect. th1s 1s the mass of matenal that does not condense at 40'F that could be adsorbed on vapor 
phase activated carbon. 

e) Calculated from bag sample measurements 
f) Tentatively Identified Compounds. 
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Table 5-1. Carbon Balance Estimate for Full-Scale Processes 

__Iy~f Thennal Desorber 

Emission Control Device 
I 
l 

Indirectly Heated 

Recovery I Destructive 

I 
! 

Directly Heatlld 

Recovery I Destruc:tlve 

So1l Quantity (tons) 

Total Carbon Concentration (wt%) 

Total Carbon 1n Feed (lb) (a) 

% of Carbon Transferred to APC System 

Ex_1t1ng w1th Treated S011 (lb) _ 

ASSUMPTIONS 

- CO Generation Factor (lb CO /lb feed carbon) (b) 

- Carbon Rat1o of C02 to CO (lb C /lb C) 

- Light THC GeneratiOn (lb THC /lb feed carbon) (b) 

- Heavy THC GeneratiOn (lb THC /lb feed carbon) (b)(c) 

- Condensable Carbon (lb C /lb feed carbon) (b) 

- Condensed Orgamc 1n Aqueous Layer (wt%) (b) 

- Light THC Capture Effic1ency on Carbon (wt%) 

- Heavy THC Capture Effic1ency on Carbon (wt%) 

- CO Destruction in Afferbumer (wt%) 

- THC Destruction 1n Afferburner (wt"'o) 

- Carbon Loading (lb orgamc C /lb Activated C) 

• On Aqueous Phase Carbon 

• L1ght THC on Vapor Phase Carbon 

• Heavy THC on Vapor Phase Carbon 

- o/oCarbon 1n "Orgamc·: Layer (b) 

RESULTS 

Exiting from System 

- Ex1tmg with Organic Residuals {lb) 

- Adsorbed on Aqueous Phase Carbon (I b) 

L1ght THC Adsorbed on Vapor Phase Carbon (lb) 

Heavy THC Adsorbed on Vapor Phase Carbon (lb) 

Em1tted 1n CO (lb) 

- Em1tted 1n L1ght THC (lb) 

- Em1tted 1n He< vy THC (I b) 

- Em1tted in C02 (lb) 

Residuals 

- Aqueous Phase Carbon (tons) 

- Vapor Phase Carbon for Light THC (tons) 

- Vapor Phase Carbon tor Heavy THC (tons) 

- 12,832,926 

65.0 

- - _4.495,974 

0.010 

4 710 

0.025 

0 150 

0.482 

18 

90 

95 

NA 

NA 

0 10 

0 01 

0 15 

65 

5,072,086 

1,113,385 

236.243 

1,496.203 

54.998 

26.249 

78,748 

259.042 

5.567 

11.812 

4,987 

- - -

_12.832.926 

65 0 -- . - -

4,494.399 

0 010 

4 710 

0025 

0 150 

0 482 

NA 

NA 

NA 

99 9 

99 9 

NA 

NA 

NA 

NA 
-

NA 

NA 

NA 

NA 

55 

262 

1.575 

6,336 635 

NA 

NA 

NA 

125.613 
---- ------ - ----- -

5.1 

12,832.926 -- _1_2,832,926 

65 1 65 1 

4 462.524 4 480,435 
-

0 030 0 030 

17 000 17 000 

0 025 0 025 

0.199 0 199 

0 236 0 236 

18 NA 

90 NA 

95 NA 

NA 99 9 

NA 99 9 

010 NA 

0 01 NA 

0 15 NA 

65 NA --

2,483.428 NA 

545,143 NA 

236,243 NA 

1.984.962 NA 

164.995 165 

26.249 262 

104.472 2.089 

2.804,911 6,349 974 

2.726 NA 

11.812 NA 

6,617 NA 

~rgan,cL~a,yLe~r~(~to~n~sL) ______________________________ ~~=---------~~~--~ry---~-----------3.902 NA 1.910 NA 
' 

STACK CALCULATIONS 

EmiSSion Factors (lb /lb SOli treated) 
-co 
- THC 

So1l Feed Rate (tonsthr) 

Stack Emiss1ons (lb/hr) 
-co 
- THC 

Stack Flow Rate (dscfm) 

Stack ConcentratiOn (ppmv) 
co 

- THC 

Notes 
a) All mass quanl1t1es are ··as carbon" unless otherw1se md1cated 

0 00051 
0 00051 

15 -

15 30 
15 30 --

200 

16.539 
10,525 

0.0000005 0 00153 
0.0000089 0 00063 

15 15 
-

0 02 45 90 
0 27 19 05 

3.000 9.000 

11 1 103 
12 3 291 

b) For the d~rectly heated system. approximately 30% of the mass of orgamcs vaponzed dunng the treatability testing 15 

assumed to be oxidiZed in the pnmary heat,ng chamber of a full scale system 
c) Since the full scale dlfectly heated system only cools the off gas to 180'F. apprOximately 30% of the organiC condensed at 

40'F dunng the treatability stuay iS assumed to rema1n 1n the vapor state and requlfe adsorptiOn on vapor phase carbon 
d) All mass quantitieS exclude carbon assoc1ated With fuel inputs 
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Figure 4-2. Tray Test Temperature Profile: TT1-500 
Worst Case Soil, 500°F 
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Figure 4-3. Tray Test Temperature Profile: TT1-700 
Worst Case Soil, 700°F 
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Figure 4-4. Tray Test Temperature Profile: TT1-900 
Worst Case Soil, 900°F 
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Figure 4-5. Tray Test Temperature Profile: TT1-1100 
Worst Case Soil, 1,1 OOoF 
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Figure 4-6. Tray Test Temperature Profile : TT2-500 
Typical Case Soil, 500°F 
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Figure 4-7. Trc:.y Test Temperature Profile : TT2-700 
Typical Case Soil, 700°F 
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Figure 4-8. Tray Test Temperature Profile : TT2-900 
Typical Case Soil, 900°F 
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Figure 4-9. Tray Test Temperature Profile: TT2-1100 
Typical Case Soil, 1,1 OOoF 
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Figure 4-12. RTA Temperature Profile: RTA1 
Worst Case Soil, Air Purge, 900°F 
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Figure 4-13. RTA Temperature Profile : RT AN 
Worst Case Soil, Nitrogen Purge, 900°F 
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Figure 4-14. RTA Temperature Profile: RTA2 
Typical Case Soil, Air Purge, 700°F 
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Figure 4-15. RT A Offgas Profile : RTA 1 
Worst Case Soil, Air Purge, 900°F 
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Figure 4-16. RTA Offgas Profile : RTAN 
Worst Case Soil, Nitrogen Purge, 900°F 
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Figure 4-17. RTA Offgas Profile: RTA2 
Typical Case Soil, Air Purge, 700°F 
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PHOTOGRAPHS 

P-1 P1ctures taken dunng the execution of the RT A tests are presented m the ·Photographs· section of 

th1s report Each p1cture IS identified by a label in the lower nght corner of the photograph ( P-1. 

P-2. etc ) The following sect1on prov1des a description of each photograph 

P-2 Th1s p1cture shows the rotatmg cylinder port1on of the RTA system. loaded w1th the feed soil, as it 

is bemg assembled for a test A graphite packing ring IS vis1ble on the nght end of the cylinder 

System purge gas is introduce'd through the tubing located at the top of the sta1nless steel box. to 

the nght of the unit The soil and offgas thermocouples are located on the nght s1de of th1s box. 

Each thermocouple extends approximately 3 feet into the soil test chamber 

P-3 The Lmdberg furnace is closing around the RTA test cylinder in th1s photograph The furnace 1s 

preheated to a temperature of approximately 1 ,OOOoF and then it is raised to enclose the RTA test 

cylinder When the furnace closes. the RTA test begins The soil IS then md1rectly heaterJ to the 

target temperature. The offgas exits to the left of the cylinder, through a 3-foot long quartz tube 

inside the lncoloy tube. 

P--4 Th1s photograph shows the RT A technic1an tak1ng an offgas grab sample for analys1s. A 1-liter 

syringe was used to pull a sample of the RT A offgas when the soil treatment temperature reaches 

values chosen pnor to the test. The offgas in the syringe was forced into a Tedlar bag. the bag 

was labeled and then analyzed following the RT A test. The sampling po1nt was after the chilled 

1mp1ngers 

P-5 This device is one of the dry gas meters/pumps used to draw a port1on of the offgas through the 

samplmg med1a (1.e. Tenax or XAD res1ns) The dry gas meters1pumps measured the flow rates 

and/or volumes for the streams during each test The offgas was routed through two Tenax resm 

tubes (for VOCs) and two XAD resin traps (for SVOCs and PCBs) The Tenax resm/res1n 

charcoal tube pair 1s VISible at the top of the lab stand The two XAD resm traps are lower JUSt to 

the nght of the lab stand 

P-6 These analyzers mon1tored the offgas stream continuously dunng the RTA tests The :non1~or on 

the left meast.;red the THC concentration and the smal.!er ·~r't en ~re r:ght n:easured t!le 

concentrat:or of CO The data values for both THC and CO we'e cont1ru::>usl·f 'egged '":c :re 

computer shown on top of the THC mon1tor 



PHOTOGRAPHS 

P-7 In th1s p1cture. the RTA techniCian 1s removmg the thermally treated soil from the RTA test 

cylinder The soil was cooled to less than 100°F. transferred from the test cylinder to a tared 

we1ghmg dish, weighed, and then divided into aliquots for various analyses. 

P-8 Th1s photograph shows the first impinger of the offgas stream. The heated filter was not used for 

this RT A test Although only a brownish-black liquid is visible in this picture, after approximately 2 

hours two distinct layers formed An approx1mate 3/4-inch orgamc layer on top was separated 

from the water layer. Each layer was collected separately and weighed 

P-9 Th1s photograph shows the second 1mpinger of the offgas stream As with photograph P-7. the 

heated filter was not used for this RT A test A small organic layer is present above the water 

layer. All organic layers for a test were combined for sample analysis as were all water samples 

Each layer was analyzed separately. 
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Appendix B -
Temperature Profile Data 



Tray Test Temperature Profile: TT1-500 
Worst Case Soil, 500°F 

9/3/97 

I Cummulative ! Soil Oven 
Run I nme I Temperature Temperature 
Time I (min.) (°F) (oF) 

16:17:51 I 0.00 I 85.82 I 77.72 I 

16:18:03 I 0.20 
I 

87.44 I 78.08 
16:18:09 

I 
0.30 90.14 78.26 

16:18:21 0.50 
i 

100.40 79.34 I 

16:18:27 
I 

0.60 I 108.68 
i 

80.24 
16:18:39 I 0.80 I 132.26 83.12 
16:18:45 0.90 146.66 84.92 

I 

16:18:57 I 1.10 178.88 89.96 
16:19:03 1.20 197.60 92.84 
16:19:15 1.40 

i 
230.36 99.50 I 

16:19:21 ! 1.50 245.84 102.92 I 

16:19:33 I 1.70 271.94 109.22 I 

16:19:39 ! 1.80 282.74 I 112.28 
16:19:51 2.00 299.12 117.68 
16:19:57 I 2.10 ! 305.42 119.48 

' I 

16:20:09 2.30 315.50 123.98 
16:20:15 I 2.40 I 

I 
320.54 126.68 

16:20:27 2.60 I 327.56 130.28 ; 
I 

16:20:33 2.70 391.46 131.54 
16:20:45 2.90 I 336.74 134.96 
16:20:51 

i 
3.00 340.52 ! 137.30 

16:21:03 3.20 348.08 141.26 
16:21:09 3.30 351.68 142.88 
16:21:21 I 3.50 360.86 147.74 
16:21:27 i 3.60 365.54 149.90 
16:21:39 I 3.80 '! 374.36 154.22 
16:21:45 i 3.90 378.86 156.74 
16:21:57 ! 4.10 I 389.12 I 161.24 
16:22:09 I 4.30 397.94 I 166.10 

I 16:22:15 4.40 I 402.44 i 
167.90 

16:22:27 4.60 I 411.44 172.94 
16:22:33 4.70 416.48 175.64 
16:22:45 4.90 

I 
425.30 I 180.68 

16:22:51 5.00 430.52 I 183.20 
I ! 

16:23:03 5.20 I 438.08 188.60 
16:23:09 I 5.30 

I 
442.76 191.48 

16:23:21 5.50 451.40 
I 

197.24 
16:23:27 I 5.60 I 455.72 199.94 I 

16:23:39 5.80 464.18 I 205.88 
16:23:45 I 5.90 

I 468.14 209.30 
16:23:57 

; 

6.10 476.42 i 215.78 
16:24:03 I 6.20 479.66 218.30 I I 

I 

16:24:15 6.40 487.04 224.06 



Tray Test Temperature Profile : TT1-500 
Worst Case Soil, 500°F 

9/3/97 

Cummulative i Soil Oven 
Run Time Temperature Temperature 
Time (min.) 1 (°F) (oF) 

16:24:21 I 6.50 I 489.92 ! 227.30 
16:24:33 6.70 

i 

495.50 
I 

I I 232.70 I 

16:24:39 6.80 I 497.84 I 235.76 I 

16:24:51 7.00 502.88 
I 

I I 241.34 
I 

16:24:57 I 7.10 I 504.68 ! 243.68 
i 

16:25:09 ! 7.30 507.56 I 248.72 
16:25:15 I 7.40 518.90 I 250.52 
16:25:27 I 7.60 511.52 255.02 
16:25:33 7.70 512.06 256.82 
16:25:45 I 7.90 513.50 260.78 
16:25:51 i 8.00 515.12 263.12 

i 
16:26:03 ' 8.20 516.02 266.72 
16:26:09 

: 
8.30 516.38 268.16 I ~ 

16:26:21 8.50 517.28 271.76 
16:26:27 8.60 518.36 273.74 

' 
16:26:39 ! 8.80 518.72 276.08 
16:26:45 8.90 

I 
518.72 277.34 

16:26:57 9.10 519.62 280.04 
16:27:03 9.20 ! 520.34 i 281.48 
16:27:15 I 9.40 : 521.60 284.00 
16:27:21 9.50 522.32 285.26 
16:27:33 I 9.70 524.12 287.78 
16:27:39 I 9.80 I 525.56 289.04 
16:27:51 ' 10.00 528.26 291.74 
16:27:57 I 10.10 529.88 293.54 
16:28:09 10.30 532.40 295.88 
16:28:15 10.40 533.30 297.14 
16:28:27 10.60 I 535.28 I 299.66 
16:28:33 10.70 536.54 I 301.10 i I 

16:28:45 10.90 537.62 ' 303.26 
16:28:51 11.00 

I 

537.98 I 303.80 I I 16:29:03 11.20 538.52 305.96 
16:29:09 11.30 I 539.06 307.40 
16:29:21 11.50 I 539.42 I 309.02 I 
16:29:27 11.60 ' 540.32 I 309.56 
16:29:39 

1, 

11.80 I 539.42 i 311.72 
16:29:45 11.90 539.78 312.80 I 

16:29:57 12.10 I 539.96 I 314.42 
16:30:03 12.20 ! 539.78 

I 
315.50 

12.40 ' 539.60 316.94 16:30:15 
' 

16:30:21 ! 12.50 I 539.60 I 317.48 
16:30:33 I 12.70 i 539.78 I 319.10 
16:30:39 I 12.80 540.32 ! 320.18 



Tray Test Temperature Profile : TI1-500 
Worst Case Soil, 500°F 

9/3/97 

1 Cummulative 1 Soil I Oven 
Run I Time I Temperature ! Temperature 
Time 

I 
(min.) I (oF) I (oF) I i. 

16:30:51 I 13.00 540.32 I 321.98 
16:30:57 13.10 539.78 

I 
322.16 

16:31:09 13.30 540.14 I 323.60 ' 
16:31:15 13.40 541.04 324.86 
16:31:27 13.60 539.60 326.66 
16:31:33 I 13.70 I 541.40 326.84 I 

16:31:45 ' 13.90 I 538.16 I 327.38 
16:31:51 ' 14.00 I 539.78 328.28 : I 
16:32:03 14.20 540.68 329.90 
16:32:09 I 14.30 i 543.56 330.98 
16:32:21 I 14.50 ! 548.06 333.32 I 

16:32:27 14.60 
J 

549.32 334.40 
16:32:39 14.80 552.38 335.84 
16:32:45 

I 

14.90 553.82 337.10 
16:32:57 15.10 I 556.70 339.62 

I I 
16:33:03 15.20 ! 557.60 340.34 
16:33:15 I 15.40 559.76 343.58 
16:33:27 15.60 561.02 346.64 
16:33:33 

I 
15.70 561.74 I 348.44 

16:33:45 15.90 562.46 351.86 
16:33:51 ' 16.00 562.28 352.94 
16:34:03 I 16.20 

I 

1. 563.18 357.26 
16:34:09 16.30 I 563.36 359.42 
16:34:21 16.50 I 563.72 364.28 
16:34:27 I 16.60 i 563.18 365.90 
16:34:39 : 16.80 ! 563.54 371.48 
16:34:45 16.90 i 564.80 375.44 
16:34:57 

I 

17.10 ' 564.80 
I I : 381.20 

16:35:03 17.20 564.44 384.44 
I 

I 16:35:15 I 17.40 563.54 I 390.56 
I i 

16:35:21 17.50 I 564.08 394.16 I I 

16:35:33 I 17.70 I 564.80 I 401.36 
16:35:39 17.80 565.52 I 405.50 
16:35:51 I 18.00 567.68 412.88 
16:35:57 18.10 568.58 

: 416.30 I 
16:36:09 I. 18.30 570.20 422.96 
16:36:15 i 18.40 I 570.74 426.20 I 

16:36:27 ! 18.60 i 572.54 433.04 
I I 16:36:33 I 18.70 572.72 435.56 

16:36:45 j 18.90 I 573.44 441.86 
16:36:51 I 19.00 

I 
573.80 I 445.10 

16:37:03 19.20 573.98 451.58 
I I 

16:37:09 I 19.30 I 573.08 I 453.74 



Tray Test Temperature Profile : TT1-500 
Worst Case Soil, 500°F 

9/3/97 

Cummulative Soil Oven 
Run 

I 
Time Temperature Temperature 

Time (min.} I (oF} : (oF} 

16:37:21 19.50 I 572.90 458.78 
16:37:27 19.60 572.90 461.48 
16:37:39 19.80 572.18 466.34 
16:37:45 19.90 571.28 468.14 
16:37:57 20.10 

I 
570.74 

I 
473.00 

16:38:03 20.20 570.74 475.52 
16:38:15 I 20.40 I 570.92 I 480.56 

I 
I 

16:38:21 ! 20.50 I 570.38 
I 

482.90 
16:38:33 20.70 I 569.84 486.86 

I 

16:38:39 20.80 ! 569.30 I 488.48 I 

16:38:51 21.00 ! 568.22 491.90 
16:38:57 I 21.10 568.04 I 494.42 
16:39:09 21.30 566.96 497.66 
16:39:15 I 21.40 566.24 499.46 
16:39:27 I 21.60 I 545.36 502.34 



Tray Test Temperature Profile : TT1-700 
Worst Case Soil, 700°F 

9/3/97 

Cummulative I Soil Oven 
Run Time Temperature I Temperature 
Time (min.) (oF) (oF) 

15:33:21 I 0.00 92.84 I 78.62 
15:33:27 0.10 103.64 78.98 
15:33:39 0.30 104.36 79.52 
15:33:45 0.40 150.80 81.50 
15:33:57 0.60 163.58 81.68 
15:34:03 0.70 ! 196.70 ' 82.94 
15:34:15 0.90 I 233.06 90.86 
15:34:21 1.00 

I 
232.52 

I 

97.16 I i 
15:34:33 1.20 ; 297.32 91.76 
15:34:39 I 1.30 I 314.24 94.10 ' 

15:34:51 1.50 ! 350.42 100.58 
15:34:57 1.60 i 354.56 102.56 
15:35:09 1.80 I 386.06 108.68 
15:35:15 1.90 405.14 111.92 
15:35:27 2.10 I 441.32 119.30 
15:35:33 2.20 456.80 123.08 
15:35:45 2.40 487.58 

I 
131.36 

15:35:51 I 2.50 I 503.60 I 134.42 I 
15:36:03 2.70 528.98 I 143.06 
15:36:09 2.80 540.50 150.44 
15:36:21 3.00 580.46 160.52 
15:36:27 3.10 590.00 165.74 

' 15:36:39 I 3.30 I 617.00 175.28 
15:36:45 ' 3.40 i 

631.04 181.94 
15:36:57 3.60 652.82 195.08 
15:37:03 i 3.70 

I 
656.06 201.38 

15:37:15 3.90 673.52 215.06 
15:37:21 4.00 I 697.46 I 222.08 
15:37:33 4.20 I 717.98 236.66 I 

15:37:39 4.30 719.96 ' 
I 

243.68 
15:37:51 4.50 753.26 258.62 
15:37:57 4.60 754.34 265.64 
15:38:09 4.80 776.66 280.40 
15:38:15 4.90 789.26 I 287.24 
15:38:27 5.10 I 797.90 I 299.48 
15:38:33 5.20 794.66 300.20 

I 

15:38:45 5.40 I 776.66 I 306.86 
I 

15:38:51 I 5.50 771.26 310.28 
I ' 

15:39:03 5.70 765.14 318.38 
15:39:09 5.80 767.30 i 319.28 
15:39:21 6.00 i 759.74 

I 

313.70 
I 

I 

15:39:27 6.10 I 752.00 318.38 I 

15:39:39 I 6.30 
! 

747.32 318.56 



Tray Test Temperature Profile : TI1-700 
Worst Case Soil, 700°F 

9/3/97 

Run 
Time 

15:39:45 
15:39:57 
15:40:03 
15:40:15 
15:40:21 
15:40:33 
15:40:39 
15:40:51 
15:41:03 
15:41:09 
15:41:21 
15:41:27 
15:41:39 
15:41:45 
15:41:57 
15:42:03 
15:42:15 
15:42:21 
15:42:33 
15:42:39 
15:42:51 
15:42:57 
15:43:09 
15:43:15 
15:43:27 
15:43:33 
15:43:45 
15:43:51 
15:44:03 
15:44:09 
15:44:21 
15:44:27 
15:44:39 
15:44:45 
15:44:57 
15:45:03 
15:45:15 
15:45:21 
15:45:33 
15:45:39 
15:45:51 
15:45:57 
15:46:09 

i Cummulative 1 

1 Time I' 

I (min.) 
6.4o I 
6.60 
6.70 
6.90 
7.00 
7.20 
7.30 
7.50 
7.70 
7.80 
8.00 
8.10 
8.30 
8.40 
8.60 
8.70 
8.90 
9.00 
9.20 
9.30 
9.50 
9.60 
9.80 
9.90 
10.10 
10.20 
10.40 
10.50 
10.70 
10.80 
11.00 
11.10 
11.30 
11.40 
11.60 
11.70 
11.90 
12.00 
12.20 
12.30 
12.50 
12.60 
12.80 

Soil Oven 
Temperature , Temperature 

(oF) ; (oF) 

744.08 320.72 
739.22 325.58 
739.40 ! 325.94 
734.72 I 328.82 
748.40 331.34 

! 
761.00 336.02 
733.28 335.48 

' 738.50 342.68 
741.92 347.18 
741.92 349.52 
737.24 354.56 
724.46 357.08 
755.24 362.30 
755.96 366.80 
752.72 374.36 
767.66 379.76 
752.00 392.54 
770.72 ~ 399.20 
821 . 12 414. 14 
803.12 422.06 
803.66 437.72 
833.36 448.34 
851.72 460.22 
825.62 467.78 
831.38 482.00 
839.66 486.86 
824.90 : 498.56 
787.28 504.32 
825.98 I 514.58 
813.20 i 519.44 
806.90 I 528.62 i 
784.40 535.46 

I 

777.92 1 541.76 
781.70 546.08 
799.16 553.64 
762.26 ' 557.42 
778.28 564.08 
778.46 I 568.58 
777.20 I 576.86 
777.20 I 579.92 
774.50 586.58 
774.14 I 589.82 
770.36 595.76 

-



Tray Test Temperature Profile: TT1-700 
Worst Case Soil, 700°F 

9/3/97 

, Cummulative ! Soil Oven 
Run \ Time I Temperature Temperature 
Time , (min.) (°F) (Of) 

15:46:15 12.90 ' 799.52 598.28 
15:46:27 13.10 801.14 604.40 
15:46:33 13.20 800.24 607.46 
15:46:45 13.40 803.66 612.68 
15:46:51 ! 13.50 806.00 615.56 
15:47:03 I 13.70 I 799.34 I 620.78 

I 

13.80 ' 15:47:09 I 800.78 I 623.12 I 

15:47:21 
i 

14.00 800.42 628.34 
15:47:27 14.10 i 804.02 I 631.22 

I I ! 15:47:39 14.30 ; 793.76 635.36 
15:47:45 I 14.40 : 795.56 637.52 ; I 

I 

15:47:57 14.60 796.46 642.20 
I 

15:48:03 I 14.70 790.70 644.54 I I 

15:48:15 14.90 786.02 : 648.68 
15:48:21 15.00 792.14 650.66 

I 
I 

15:48:33 I 15.20 786.38 I 654.62 I I 
15:48:39 

I 
15.30 785.30 656.60 

15:48:51 15.50 786.20 I 660.38 i I 

i 15:48:57 
I 

15.60 785.12 I 661.82 
15:49:09 15.80 I 783.14 

I 
665.42 I I 

15:49:15 15.90 779.72 I 667.58 ! 
I 

15:49:27 I 16.10 778.64 671.18 I 

15:49:33 16.20 I 777.74 672.62 
15:49:45 i 16.40 I 776.30 i 

676.22 
15:49:51 16.50 794.66 I 677.48 
15:50:03 I 16.70 ! 770.90 681.08 
15:50:09 16.80 i 769.64 682.88 i 
15:50:21 17.00 ! 764.96 685.58 
15:50:27 17.10 764.96 I 687.02 
15:50:39 17.30 ! 767.84 690.08 
15:50:45 17.40 I 765.32 692.06 
15:50:57 17.60 766.40 694.94 
15:51:03 I 17.70 I 768.56 696.20 
15:51:15 17.90 I 766.94 698.36 

I 
I 

15:51:21 18.00 i 751.82 i 699.98 t 

15:51:33 I 18.20 : 718.52 702.32 



Tray Test Temperature Profile : TT1-900 
Worst Case Soil, 900°F 

9/3/97 

Run 
Time 

14:29:10 
14:29:22 
14:29:28 
14:29:40 
14:29:46 
14:29:58 
14:30:04 
14:30:16 
14:30:22 
14:30:34 
14:30:40 
14:30:52 
14:30:58 
14:31:10 
14:31:16 
14:31:28 
14:31:34 
14:31:46 
14:31:52 
14:32:04 
14:32:10 
14:32:22 
14:32:28 
14:32:40 
14:32:46 
14:32:58 
14:33:04 
14:33:16 
14:33:22 
14:33:34 
14:33:40 
14:33:52 
14:33:58 
14:34:10 
14:34:16 
14:34:28 
14:34:34 
14:34:46 
14:34:52 
14:35:04 
14:35:10 
14:35:22 
14:35:28 

: Cummulative i 
j Time 1 

Soil 1····. Oven 
Temperature ! Temperature 

1 (min.) : (oF) i . (oF) 

' 0.00 I 
I 

84.20 I 73.94 
' 0.20 

0.30 
0.50 
0.60 
0.80 
0.90 
1.10 
1.20 
1.40 
1.50 
1.70 
1.80 
2.00 
2.10 
2.30 
2.40 
2.60 
2.70 
2.90 
3.00 
3.20 
3.30 
3.50 
3.60 
3.80 
3.90 
4.10 
4.20 
4.40 
4.50 
4.70 
4.80 
5.00 
5.10 
5.30 
5.40 
5.60 
5.70 
5.90 
6.00 
6.20 
6.30 

85.46 1 73.76 
87.80 I 73.94 
98.60 I 76.10 

-107.06 I 78.08 
129.20 85.28 ! 

I··· 

142.88 
174.02 
19_2.56 
231.80 
252.50 
295.34 
316.76 
358:34 
379.04 
420.80 
441.68 
482.90 
502.52 
541.40 
560.12 

- 596.30 
613.76 
644.90 
657.68 
678.92 

I 687.56 
701.60 
707.00 

I 715.64 
i 728.78 

736.52 
: 740.48 

745.34 
I 747.86 
i 759.02 

761.36 
1 764.60 
I - 767.66 

773.06 
! 776.48 

785.30 
- 789.80 

70.88 
90.68 
94.64 

104.18 
109.58 
121.46 
128.12 
140.36 

. _146.48 
160.88 
167.72 
183.02 
190.94 
206.42 
214.70 
230.90 
239.36 
257.18 
266.72 
284.90 
293.36 
308.12 
314.42 
328.46 
336.56 
353.66 

-

361.04 
375.44 
382.10 
394.88 

! 401.36 
411.98 
417.92 
428.90 
434.12 
444.74 
449.96 



Tray Test Temperature Profile: TT1-900 
Worst Case Soil, 900°F 

9/3/97 

1 Cummulative Soil Oven 
Run '[ Time Temperature Temperature 
Time (min.} (oF) (oF) 

14:35:40 I 6.50 802.04 I 460.04 
14:35:46 I 6.60 809.78 466.88 
14:35:58 I 6.80 824.00 476.96 
14:36:04 i 6.90 I 831.02 482.36 ! I 

14:36:16 I 7.10 I 847.76 493.34 
I 

14:36:22 I 7.20 I 856.94 I 499.46 I I 
I 

14:36:34 7.40 876.74 510.98 
14:36:46 7.60 I 896.00 523.40 
14:36:52 7.70 I 901.76 528.98 
14:37:04 7.90 I 914.18 540.14 I 

14:37:10 I 8.00 918.14 545.36 
14:37:22 I 8.20 927.14 556.16 

I 

14:37:28 : 8.30 930.74 561.20 
14:37:40 8.50 938.66 570.92 
14:37:46 8.60 942.26 575.24 

I 

14:37:58 8.80 I 950.72 585.14 i 
I 

I 
! 14:38:04 I 8.90 I 955.04 591.26 I 

14:38:16 
I 

9.10 962.42 603.14 
14:38:22 9.20 

! 
965.30 609.98 

14:38:34 9.40 969.98 624.92 
14:38:40 9.50 971.78 

I 
633.20 

14:38:52 ! 9.70 I 985.28 648.32 
14:38:58 I 9.80 973.76 655.34 
14:39:10 ! 10.00 I 1111.28 670.10 

i 
14:39:16 10.10 I 979.34 677.48 
14:39:28 10.30 I 979.16 689.72 I 

14:39:34 I 10.40 978.98 695.84 
14:39:46 10.60 977.18 I 705.74 I 

14:39:52 10.70 1012.10 I 710.24 
14:40:04 10.90 975.20 719.78 
14:40:10 11.00 975.92 I 725.18 I I 14:40:22 I 11.20 975.20 733.28 I 

14:40:28 : 11.30 977.90 737.06 I I 

14:40:40 11.50 973.40 I 744.44 I 
'I 

I 

14:40:46 I 11.60 973.94 748.40 
I 

14:40:58 11.80 
I 

975.38 755.60 
14:41:04 11.90 973.76 I 758.66 

I 

14:41:16 I 12.10 973.04 765.32 
14:41:22 I 12.20 973.58 768.92 
14:41:34 12.40 972.86 775.58 
14:41:40 j 12.50 I 970.70 ! 779.00 I 

I 
I 

I 14:41:52 12.70 
I 

967.46 I 785.30 
14:41:58 12.80 966.56 788.54 



Tray Test Temperature Profile : TT1-900 
Worst Case Soil, 900°F 

9/3/97 

Cummulative Soil Oven 
Run Time Temperature Temperature 
Time (min.) (oF) (oF) 

14:42:10 I 13.00 I 962.06 793.94 
14:42:16 

I 
13.10 

I 
960.80 797.18 

14:42:28 13.30 I 958.28 803.30 
' 13.40 958.46 805.64 14:42:34 I ! 

14:42:46 I 13.60 955.76 i 811.40 
14:42:52 13.70 I 955.94 I 814.46 

i I I 

14:43:04 13.90 955.94 I 819.50 
14:43:10 14.00 i 955.76 821.48 

I 

14:43:22 \ 14.20 955.94 I 826.88 
14:43:28 I 14.30 I 956.12 i 829.76 I 

14:43:40 I 14.50 956.66 834.44 
14:43:46 14.60 I 956.30 836.24 I 

14:43:58 I 14.80 955.58 840.56 
14:44:04 

i 
14.90 955.94 842.90 I 

14:44:16 ' 15.10 965.30 I 847.04 
14:44:22 

I 15.20 : 
980.24 849.02 I 

I 
14:44:34 ' 15.40 954.14 ' 852.98 I 

14:44:40 
I 15.50 

I 
953.42 

I 
855.14 I 

14:44:52 
I 15.70 951.98 I 858.38 

14:44:58 I 15.80 951.08 I 860.18 i 
I 

14:45:10 i 16.00 I 951.98 863.42 
I 

14:45:16 16.10 949.28 i 864.50 
14:45:28 16.30 ! 948.92 868.10 
14:45:34 

; 
16.40 948.2U 869.90 

14:45:46 I 16.60 947.48 872.24 
14:45:58 \ 16.80 I. 946.76 874.94 
14:46:04 16.90 946.58 I 875.84 
14:46:16 17.10 

I 
945.68 I 878.54 

I 

14:46:22 17.20 I 946.40 
I 

880.34 
14:46:34 17.40 

I 
946.40 

I, 
882.68 

14:46:40 17.50 
I 

946.58 I 883.76 
14:46:52 17.70 947.48 I 885.74 
14:46:58 17.80 I 

948.02 887.72 ; 

14:47:10 I 18.00 
I 

948.38 889.52 
14:47:16 I 18.10 948.56 890.42 
14:47:28 18.30 950.72 892.94 
14:47:34 18.40 ! 950.54 I 894.02 
14:47:46 18.60 951.80 896.18 
14:47:52 18.70 ! 951.98 i 897.44 
14:48:04 18.90 I 953.24 I 899.78 
14:48:10 19.00 953.24 I 900.14 



Tray Test Temperature Profile: TT1-1100 
Worst Case Soil, 1,100°F 

9/3/97 

Run 
Cummulative I Soil 1 Oven 

Time I Temperature ! Temperature 
Time (min.) (°F) (°F) 

13:59:28 -0.00 I 85.10 I 71.24 
13:59:40 0.20 92.30 71.78 
13:59:46 0.30 100.58 74.12 
13:59:58 0.50 124.88 72.86 
14:00:04 0.60 ! 139.82 72.68 
14:00:16 i 0.80 i 173.84 75.02 
14:00:22 I 0.90 I 192.56 75.92 
14:00:34 1.10 i 230.90 78.26 
14:00:40 1.20 I 250.52 79.88 
14:00:52 1.40 I 289.94 I 84.20 I 

14:00:58 1.50 
I 

308.66 86.00 I 
I 
I 

I 

14:01:10 I 1.70 I 346.64 90.50 I 

14:01:16 1.80 365.00 92.66 
14:01:28 2.00 

I 

: 401.36 98.60 
14:01:34 I 2.10 I 419.00 101.66 ! 

14:01:46 2.30 
I 

453.38 113.54 
14:01:52 

I 2.40 470.30 I 112.82 I 
I I 

14:02:04 I 2.60 501.98 I 121.28 I 
14:02:10 I 2.70 517.82 125.78 
14:02:22 i 2.90 I 549.32 134.78 
14:02:28 I 3.00 I 563.90 I 139.82 I 

I 

3.20 I 14:02:40 I 592.16 149.90 
14:02:46 3.30 605.66 155.48 
14:02:58 3.50 632.30 166.64 
14:03:04 3.60 

I 

644.90 171.86 
14:03:16 3.80 669.20 183.56 

I 

14:03:28 I 4.00 692.06 I 195.80 
14:03:34 

i 4.10 703.04 I 201.74 : 

14:03:46 I 4.30 723.56 I 215.78 I I 
14:03:52 4.40 734.18 221.90 
14:04:04 I 4.60 757.94 I 234.86 
14:04:10 I 4.70 769.82 242.42 
14:04:22 I 4.90 795.38 255.02 I 

I 

14:04:28 I 5.00 805.64 260.78 
14:04:40 5.20 832.64 271.94 
14:04:46 I 5.30 I 845.24 I 276.80 

I 
I 

14:04:58 
: 5.50 869.00 

I 285.08 
14:05:04 

I 
5.60 ! 881.60 

i 
289.40 

14:05:16 5.80 I 905.54 301.10 I ! 
14:05:22 

i 
5.90 917,24 

I 
304.70 

14:05:34 6.10 : 939.56 I 314.42 I : 

I 14:05:40 6.20 I 950.54 320.18 I 

14:05:52 I 6.40 ·. 972.50 333.14 



Tray Test Temperature Profile: TI1-1100 
Worst Case Soil, 1,1 00°F 

9/3/97 

Cummulative Soil 1 Oven 
Run Time i 

I Temperature 1 Temperature 
Time (min.) (°F) I (°F) 

14:05:58 I 6.50 I 982.40 I 339.44 
14:06:10 ! 6.70 1004.54 

: 
354.56 

14:06:16 I 6.80 I 1017.14 362.84 I I 

14:06:28 l 7.00 i 1042.52 I 380.30 I 

14:06:34 
i 

7.10 1054.40 388.94 
' 

14:06:46 7.30 ' 1078.16 408.74 
14:06:52 7.40 1090.76 i 419.00 

' 14:07:04 7.60 1113.62 440.60 
14:07:10 7.70 1123.70 451.94 
14:07:22 ' 7.90 1135.94 477.86 ' I 

' 
14:07:28 ' 

8.00 1137.56 490.82 
14:07:40 8.20 1134.86 514.58 
14:07:46 8.30 1132.34 526.28 
14:07:58 8.50 1127.48 549.50 
14:08:04 8.60 1124.78 561.38 
14:08:16 ! 8.80 1119.20 585.50 
14:08:22 ' 8.90 1116.32 596.48 
14:08:34 9.10 1110.02 ! 619.70 

I I 

14:08:40 9.20 ' 1107.50 I 630.86 
14:08:52 

I 
9.40 1102.46 I 651.92 

14:08:58 9.50 1100.12 ' 662.18 
' 

14:09:10 9.70 1093.52 678.92 
14:09:16 9.80 1093.82 688.28 
14:09:28 10.00 1087.70 705.56 
14:09:34 10.10 1087.52 714.20 
14:09:46 ' 10.30 1085.72 729.32 
14:09:52 

I 
10.40 1085.72 736.34 

14:10:04 10.60 ' 1086.98 I 750.92 i 
14:10:10 10.70 1088.42 

i 
757.40 

14:10:22 10.90 1091.48 770.72 
I 

14:10:28 11.00 1092.56 777.02 
14:10:40 ' 11.20 1094.72 I 790.16 
14:10:46 I 11.30 I 1095.98 I 796.46 

' 
14:10:58 ! 11.50 1097.24 I 808.16 
14:11:04 

I 
11.60 i 1098.32 I 813.92 

' 
i 

14:11:16 I 11.80 1099.04 823.82 
14:11:22 11.90 1099.76 

I 
828.86 ' I 

14:11:34 12.10 I 1101.20 838.40 i 
14:11:40 

I 12.20 1102.10 ' 843.26 
I I 

14:11:52 12.40 1105.34 I 852.44 
14:11:58 I 12.50 1106.06 I 856.58 
14:12:10 

I 
12.70 1109.30 864.68 

14:12:16 12.80 1111.82 ' 868.64 ' 

-



Tray Test Temperature Profile: TT1-1100 
Worst Case Soil, 1,1 00°F 

9/3/97 

Cummulative Soil j Oven 
Run i Time I Temperature I Temperature 

I 
I 

Time (min.} i (°F) (oF) 

14:12:28 i 13.00 I 1118.12 I 876.74 
' 

14:12:34 13.10 1121.36 880.70 
14:12:46 13.30 1127.66 888.80 
14:12:52 13.40 1129.46 \ 892.94 
14:13:04 13.60 ! 1126.76 

I 
900.14 

14:13:10 13.70 ' 1123.88 904.10 
14:13:22 ' 13.90 1131.98 912.02 I 

14:13:28 I 14.00 1134.50 915.26 
14:13:40 14.20 1153.40 I 923.54 
14:13:46 14.30 1160.60 I 928.22 
14:13:58 I 14.50 1170.68 936.32 ' 
14:14:04 14.60 1188.14 939.38 
14:14:16 14.80 1169.60 947.30 
14:14:22 14.90 1166.72 951.62 
14:14:34 ; 15.10 1157.90 957.92 
14:14:40 : 15.20 1153.94 961.52 
14:14:52 I 15.40 1147.82 965.12 
14:14:58 

I 

15.50 1145.66 967.82 
I 14:15:10 15.70 ' 1144.22 972.86 

14:15:16 ' 15.80 
I 

1143.32 974.84 I 

14:15:28 I 16.00 1142.96 979.70 
16.10 

I 

14:15:34 I 1143.32 I 982.40 ' 

14:15:46 16.30 1144.04 987.26 
' 

14:15:52 I 16.40 1146.02 989.78 
' 

I 

14:16:04 16.60 1153.58 990.14 
14:16:10 16.70 1155.38 997.34 
14:16:22 ! 16.90 1163.48 1000.22 
14:16:28 17.00 I 1173.56 I 1005.80 
14:16:40 17.20 i 1170.32 I 1012.82 
14:16:52 17.40 ' 1169.96 I 1017.14 

I 
! 

1 

14:16:58 17.50 1169.42 
I 

1019.12 
14:17:10 17.70 I 1165.28 1023.44 I 

14:17:16 I 17.80 I 1163.48 ! 1025.24 I 

14:17:28 ! 18.00 I 1160.06 I 1028.66 
! ' 

14:17:34 I 18.10 ' 1158.08 1026.32 
14:17:46 ' 18.30 1156.64 1038.38 
14:17:52 18.40 I 1156.10 

I 
1036.04 I I 

14:18:04 i 18.60 1158.44 1039.64 
14:18:10 

! 
18.70 I 1157.36 I 1040.36 

I 

14:18:22 ' 18.90 1156.82 1042.70 
14:18:28 I 19.00 i 1157.18 I 1044.86 
14:18:40 19.20 I 1158.26 I 1048.82 
14:18:46 i 19.30 1158.80 1050.44 



Tray Test Temperature Profile: TI1-1100 
Worst Case Soil, 1,100°F 

9/3/97 

: Cummulative 1 Soil I Oven 
Run I Time 1 Temperature l Temperature 
Time i (min.) I (oF) , (of) 

14:18:58 : 19.50 
l: 

1159.52 i 1053.68 
I 

14:19:04 I 19.60 1160.06 I 1054.58 
14:19:16 i 19.80 1159.34 I 1057.10 
14:19:22 I 19.90 I 1158.80 i 1058.90 I 
14:19:34 I 20.10 

! 
1158.08 i 1061.60 

14:19:40 
I 

20.20 1157.36 i 1062.50 I 

i 
14:19:52 20.40 I 1157.36 1064.48 
14:19:58 20.50 1157.36 I 1066.10 
14:20:10 I 20.70 

I 

1156.82 1068.26 
14:20:16 I 20.80 I 1156.46 ! 1069.34 I 

14:20:28 21.00 1156.82 1071.86 
14:20:34 : 21.10 I 1156.82 1072.94 
14:20:46 21.30 I 1160.78 1074.92 
14:20:52 21.40 1156.10 1075.46 
14:21:04 21.60 I 1156.64 1077.80 
14:21:10 \ 21.70 1158.08 1078.52 
14:21:22 21.90 I 1157.18 1080.50 

! I 

14:21:28 i 22.00 I 1157.00 I 1081.76 
14:21:40 I 22.20 1157.00 1083.74 
14:21:46 I 22.30 I 1156.82 1084.28 
14:21:58 22.50 1156.82 1086.08 
14:22:04 I 22.60 I 1157.18 1087.34 
14:22:16 22.80 1157.36 1088.78 
14:22:22 I 22.90 

I 1155.92 1088.96 
14:22:34 I 23.10 1155.92 1090.40 
14:22:40 I 23.20 1156.46 I 1091.84 
14:22:52 23.40 

I 
1155.38 1093.82 

14:22:58 23.50 1155.56 I 1094.36 I 

14:23:10 23.70 
I 

1142.42 ; 1095.98 I 



Tray Test Temperature Profile: TI2-500 
Typical Case Soil, 500°F 

9/3/97 

I Cummulative Soil I Oven 
Run Time Temperature ; Temperature 
Time Cmin.l (°F) I (°F) 

12:22:47 0.00 86.00 ' ' 76.46 
12:22:53 0.10 88.16 I 76.82 I 

12:23:05 0.30 95.72 ! 77.72 
12:23:11 0.40 102.38 I 77.90 
12:23:23 0.60 121.28 ' 80.06 I 

12:23:29 0.70 133.88 I 81.86 
12:23:41 0.90 i 162.86 85.82 
12:23:47 I 1.00 I 179.24 88.16 
12:23:59 1.20 I 211.82 93.92 
12:24:05 1.30 227.66 

I 
96.98 

12:24:17 1.50 254.48 102.74 
12:24:23 1.60 265.82 105.62 
12:24:35 1.80 I 

284.18 111.20 I 

i 
12:24:41 1.90 I 291.56 113.54 
12:24:53 2.10 303.08 118.22 
12:24:59 2.20 i 307.76 120.20 
12:25:11 I 2.40 

I 
316.04 124.16 I 

I 
12:25:17 i 2.50 

I 
319.28 I 125.78 

12:25:29 ! 2.70 326.66 129.56 
12:25:35 : 2.80 330.62 : 131.72 

I 

12:25:47 i 3.00 
I 

337.82 135.14 
12:25:53 3.10 340.88 136.40 
12:26:05 

I 
3.30 I 349.16 140.72 

12:26:11 3.40 353.84 143.24 
12:26:23 3.60 

i 
362.84 148.28 

12:26:29 3.70 367.16 150.08 
12:26:41 

I 
3.90 

I 
376.34 154.94 

12:26:47 4.00 380.66 ! 156.74 I 

12:26:59 ' 4.20 389.84 161.60 
I 

I 

12:27:05 4.30 393.80 
i 

163.76 I 

12:27:17 
I 

4.50 402.62 168.44 
12:27:23 4.60 408.02 i 171.50 I 

12:27:35 4.80 416.48 
! 176.36 I I 

12:27:41 
I 

4.90 420.80 ! 178.88 
I 

12:27:53 I 5.10 429.08 : 183.56 
12:27:59 5.20 l 433.22 I 186.26 

I 

I 
I 12:28:11 I 5.40 441.50 191.12 
' 

12:28:17 5.50 
' 

445.64 : 194.36 
12:28:29 I 5.70 I 453.74 '199.58 

I I 
12:28:35 5.80 457.34 201.74 
12:28:47 6.00 ' 464.72 207.14 I 

I 12:28:53 ' 6.10 468.50 ! 210.20 I 

' 

12:29:05 6.30 475.16 215.42 



Tray Test Temperature Profile : TT2-500 
Typical Case Soil, 500°F 

9/3/97 

i Cummulative Soil Oven 
Run I Time Temperature Temperature 
Time I (min.) (of) (of) 

' 

12:29:11 I 6.40 ! 477.68 I 217.58 
12:29:23 I 6.60 I 482.72 222.98 
12:29:29 

I 6.70 485.60 225.86 I 
I 

I 12:29:41 I 6.90 489.38 230.72 
12:29:47 7.00 I 490.82 233.06 I 

12:29:59 I 7.20 
I 

493.70 237.92 I I 12:30:05 I 7.30 494.78 239.90 
12:30:17 7.50 495.32 ' 243.14 i I 

12:30:23 7.60 i 495.86 
I 

245.30 
12:30:35 7.80 I 496.40 248.72 ! : I 12:30:41 7.90 i 496.40 250.52 I 

12:30:53 
I 8.10 495.50 253.76 I 

12:30:59 8.20 
I 

495.50 255.74 I 

12:31:11 8.40 I 494.78 258.98 
12:31:17 I 8.50 ' 494.42 260.42 

I 

12:31:29 
I 

8.70 493.70 262.76 
I 

12:31:35 I 8.80 I 493.88 264.56 
I I 

12:31:47 9.00 : 493.16 I 266.90 ! 
I 

I 

12:31:53 I 9.10 ! 492.26 267.44 
12:32:05 I 9.30 I 492.44 269.78 I 

12:32:11 I 9.40 493.34 271.40 
' I 12:32:23 I 9.60 496.22 274.10 ' I 

12:32:29 9.70 i 497.66 275.54 
' 

12:32:41 9.90 501.80 278.42 
12:32:47 I 10.00 I 503.78 279.68 
12:32:59 10.20 507.74 282.92 
12:33:05 10.30 I 509.72 284.18 
12:33:17 10.50 

I 
513.14 287.06 

12:33:23 10.60 515.12 288.14 
12:33:35 10.80 I 517.64 290.66 I I 

12:33:41 10.90 519.26 I 292.10 I 

12:33:53 11.10 I 521.42 
I 

294.26 I 
12:33:59 11.20 

I 
522.14 I 294.80 

12:34:11 11.40 523.94 I 296.78 I 
12:34:17 11.50 I 525.20 

I 
298.04 

I 11.70 526.82 300.02 12:34:29 ' 

I I 
' 12:34:41 11.90 527.90 
I 

301.64 
I 

' 12:34:47 12.00 528.26 302.18 
12:34:59 ! 12.20 i 529.34 

I 

304.16 I I I 

12:35:05 I 12.30 529.88 305.06 
12:35:17 I 12.50 530.60 I 306.68 
12:35:23 I 12.60 I 530.96 

I 
307.76 

12:35:35 12.80 532.58 310.46 



Tray Test Temperature Profile : TT2-500 
Typical Case Soil, 500°F 

9/3/97 

i Cummulative r Soil I Oven 
' ! 

Run Time I Temperature I Temperature 
Time I (min.) I (oF) (oF) 

12:35:41 12.90 ' 532.94 311.72 
! 

12:35:53 13.10 I 534.74 314.42 
I 

13.20 12:35:59 ' 535.64 316.04 
I ' 

12:36:11 i 13.40 : 536.90 318.38 I I 

12:36:17 13.50 I 537.08 319.28 I 

12:36:29 13.70 I 538.34 321.62 
12:36:35 13.80 539.42 ! 323.60 
12:36:47 14.00 ! 539.78 325.58 
12:36:53 14.10 i 539.60 326.12 
12:37:05 

! 

14.30 ! 540.86 328.28 i 

12:37:11 ' 14.40 I 541.76 I 329.90 
12:37:23 14.60 543.38 ' 332.06 
12:37:29 14.70 543.74 

! 
332.60 

12:37:41 14.90 544.82 334.58 
12:37:47 15.00 i 545.54 I 335.48 I I 

12:37:59 15.20 I 546.62 ! 337.64 
12:38:05 15.30 546.80 1. 338.36 : 
12:38:17 I 15.50 I 548.24 340.70 

I 

12:38:23 ' 15.60 I 549.14 341.78 
I 

12:38:35 15.80 550.04 I 343.76 
12:38:41 15.90 I 550.76 I 345.20 
12:38:53 16.10 551.48 i 347.18 
12:38:59 16.20 552.02 348.08 
12:39:11 16.40 553.10 I 350.78 
12:39:17 16.50 554.00 352.40 
12:39:29 I 16.70 I 555.80 355.64 
12:39:35 16.80 556.34 357.08 
12:39:47 I 17.00 557.42 361.04 
12:39:53 ! 17.10 558.86 364.46 
12:40:05 I 17.30 561.74 

I 370.22 

I 12:40:11 I 17.40 563.54 373.10 
12:40:23 I 17.60 568.22 379.76 
12:40:29 17.70 571.82 383.72 
12:40:41 17.90 578.84 392.00 
12:40:47 18.00 582.44 396.32 
12:40:59 I 18.20 589.10 405.32 
12:41:05 

I 
18.30 i 591.62 I 409.64 I I 

12:41:17 I 18.50 596.12 418.46 I 

12:41:23 
I 

18.60 597.56 I 422.24 I 
12:41:35 i 18.80 i 601.16 431.06 
12:41:41 18.90 

I 
602.42 435.38 

I I I 

12:41:53 I 19.10 I 604.58 I 444.02 I 

12:41:59 19.20 
: 

605.66 
I 

448.34 



Tray Test Temperature Profile : TT2-500 
Typical Case Soil, 500°F 

9/3/97 

Cummulative Soil Oven 
Run Time Temperature Temperature 
Time (min.) (OF) (oF) 

12:42:11 19.40 I 606.38 456.44 
12:42:17 19.50 606.20 459.50 
12:42:29 19.70 606.38 466.88 
12:42:35 19.80 606.74 471.20 
12:42:47 20.00 606.38 478.04 
12:42:53 

I 
20.10 605.84 480.92 

12:43:05 20.30 605.48 487.22 
12:43:11 20.40 605.66 

I 
491.00 

12:43:23 20.60 
I 

605.48 
I 

497.48 
12:43:29 20.70 604.58 500.00 



Tray Test Temperature Profile : TT2-700 
Typical Case Soil, 700°F 

9/3/97 

I Cummulative Soil j Oven 
Run Time Temperature Temperature 
Time (_min.}_ (°F) I (°F) 

11:46:38 I 0.00 I 88.16 I 88.34 
11:46:48 0.17 94.46 94.46 
11:46:54 0.27 102.38 103.82 
11:47:06 0.47 125.42 81.68 
11:47:12 0.57 139.82 80.78 
11:47:24 0.77 172.76 

I 
86.54 

11:47:30 0.87 
' 

190.40 90.68 
11:47:42 1.07 227.84 93.38 
11:47:48 1.17 246.74 114.08 
11:48:00 1.37 285.08 

! 
103.28 

11:48:06 1.47 303.80 105.98 
11:48:18 

! 

1.67 340.52 115.52 
11:48:24 

I 
1.77 358.88 118.22 I ', 

: 

11:48:36 1.97 394.70 
' 

142.52 
11:48:42 2.07 

1 

411.80 141.44 
11:48:54 I 2.27 445.82 141.26 
11:49:00 2.37 461.66 146.30 
11:49:12 2.57 493.34 

I 

156.38 I 

11:49:18 2.67 508.28 I 161.96 I 

11:49:30 2.87 538.16 I 177.26 
11:49:36 2.97 552.38 I 179.42 

I 
11:49:48 3.17 579.56 I 190.58 
11:49:54 ' 3.27 592.88 197.06 
11:50:06 I 3.47 617.90 208.22 I 
11:50:12 I 3.57 629.60 213.08 
11:50:24 3.77 653.00 225.50 
11:50:30 3.87 663.62 232.16 
11:50:42 4.07 684.68 245.84 
11:50:48 4.17 694.94 251.78 
11:51:00 4.37 714.74 264.38 
11:51:06 4.47 724.28 270.86 
11:51:18 4.67 743.90 285.98 
11:51:24 4.77 753.44 294.80 
11:51:36 4.97 772.88 312.08 
11:51:42 5.07 780.26 

I 

317.66 
I 11:51:54 5.27 787.10 326.84 

11:52:00 5.37 785.84 i 327.74 
i 

11:52:12 i 5.57 774.14 I 330.80 
I I 

11:52:18 5.67 768.20 I 333.68 
11:52:30 5.87 753.26 

I 336.38 i 

11:52:36 I 5.97 I 746.96 ! 338.90 
I 

11:52:48 J 6.17 I 732.20 344.30 
11:52:54 6 27 I 726.26 i 345.02 



Tray Test Temperature Profile : TT2-700 
Typical Case Soil, 700°F 

9/3/97 

Cummulative 1 Soil Oven 
Run Time . Temperature Temperature 
Time {min.) 

I 
(oF) (oF) I 

11:53:06 I 6.47 I 718.70 I 346.82 
11:53:12 

I 
6.57 I 712.94 347.90 I I 

11:53:24 
I 

6.77 I 707.18 352.22 
I 

11:53:30 I 6.87 I 705.38 361.22 
11:53:42 7.07 

; 
705.56 364.64 i i 

11:53:48 
I 

7.17 705.92 I 372.74 
11:54:00 7.37 I 707.00 364.82 I 

i 

11:54:06 7.47 706.64 365.72 
11:54:18 

I 
7.67 714.20 379.76 ' I ' 

11:54:24 i 7.77 I 715.10 I 377.78 
I 

11:54:36 I 7.97 716.72 383.18 I 

11:54:48 I 
8.17 720.50 390.20 

11:54:54 
I 

8.27 724.82 394.52 
' 

I 

11:55:06 8.47 733.46 403.88 
11:55:12 i 8.57 I 738.86 409.10 
11:55:24 8.77 747.86 419.90 
11:55:30 I 8.87 I 752.90 428.36 ' \ 

11:55:42 9.07 761.54 441.14 
11:55:48 I 9.17 ! 765.14 I 448.16 I I 
11:56:00 9.37 I 768.56 459.14 
11:56:06 i 9.47 I 770.00 467.42 
11:56:18 

I 

9.67 768.28 480.38 '! 

11:56:24 9.77 I 768.56 484.70 
11:56:36 9.97 768.56 495.86 
11:56:42 ' 10.07 

I 
769.28 497.30 

11:56:54 10.27 : 768.02 512.24 
11:57:00 i 10.37 768.74 515.12 
11:57:12 10.57 I 768.92 i 524.84 I 
11:57:18 10.67 

I 

768.92 525.74 I 

I I 

11:57:30 10.87 I 768.74 538.34 
I 

11:57:36 10.97 770.00 535.28 
I 

i 

I 11:57:48 11.17 I 770.36 549.68 I 

I 
I 

11:57:54 11.27 771.26 I 565.34 
11:58:06 11.47 774.50 i 565.34 
11:58:12 11.57 I 776.84 I 579.20 

I 

11:58:24 
i 

11.77 781.70 
I 

576.68 
11:58:30 I 11.87 

I 
783.86 579.74 

11:58:42 12.07 
I 

788.00 599.90 
11:58:48 I 12.17 789.44 I 591.98 ! I 11:59:00 12.37 792.14 

I 600.08 
11:59:06 

! 
12.47 793.22 605.12 

11:59:18 ' 12.67 I 794.84 610.88 
11:59:24 12.77 794.84 613.04 



Tray Test Temperature Pr.ofile : TI2-700 
Typical Case Soil, 700°F 

9/3/97 

Run 
1 Cum'!'ulative I Soil 1 Oven 

T1me Temperature 
1 

Temperature 
Time I (min.) 1 (oF) j (oF) 

11:59:36 I 12.97 795.56 I 619.52 
11:59:42 13.07 795.92 

I 
622.22 

11:59:54 13.27 796.28 629.78 
12:00:00 13.37 796.46 I 630.86 
12:00:12 13.57 796.64 

I 
636.98 

12:00:18 13.67 796.82 638.60 
12:00:30 13.87 796.82 643.64 
12:00:36 

I 

13.97 : 796.82 I 644.90 
12:00:48 14.17 

I 

796.46 651.20 
12:00:54 14.27 797.00 ! 653.36 
12:01:06 ! 14.47 .796.82 i 667.76 
12:01:12 14.57 796.10 660.38 
12:01:24 14.77 i 795.74 675.14 
12:01:30 ' 14.87 ' 795.38 658.76 I I 

12:01:42 i 15.07 ! 794.48 I 669.38 
12:01:48 15.17 

' 
794.12 679.64 

I 
12:02:00 15.37 793.40 i 676.76 
12:02:06 15.47 793.04 678.92 
12:02:18 15.67 791.24 682.88 
12:02:24 15.77 790.16 685.94 
12:02:36 ' 15.97 787.64 688.82 I I 

12:02:42 16.07 ! 786.20 I 688.10 
12:02:54 ' 16.27 : 782.96 690.26 
12:03:00 16.37 I 781.52 692.24 
12:03:12 I 16.57 I 778.82 I 693.32 
12:03:18 16.67 

I 
776.84 i 696.56 

12:03:30 
I 

16.87 746.78 699.44 ! ! 



Tray Test Temperature Profile : TT2-900 
Typical Case Soil, 900°F 

9/3/97 

Cummulative ·j Soil Oven 
Run Time Temperature Temperature 
Time (min.) i (°F) (oF) 

10:37:26 i 0.00 80.42 71.78 
10:37:32 I 0.10 82.58 72.14 
10:37:44 

I 
0.30 89.78 72.32 

10:37:50 0.40 96.08 72.86 
10:38:02 : 0.60 113.36 74.12 I I 10:38:08 0.70 124.16 74.48 
10:38:20 0.90 i 149.36 I 75.92 
10:38:26 ! 1.00 163.76 

! 
77.00 

10:38:38 
I 

1.20 195.80 
I 

80.24 
10:38:44 I 1.30 212.54 81.32 
10:38:56 1.50 248.72 85.82 
10:39:02 1.60 267.44 88.70 
10:39:14 I 1.80 303.98 94.82 
10:39:20 1.90 322.70 98.60 
10:39:32 2.10 359.96 ' 106.16 
10:39:38 : 2.20 

I 
379.04 110.66 

10:39:50 2.40 415.76 118.58 
10:39:56 2.50 I 433.76 122.54 
10:40:08 2.70 I 469.94 131.54 
10:40:14 2.80 I 488.12 i 136.76 
10:40:26 3.00 523.40 147.20 
10:40:32 I 3.10 540.14 I 151.70 
10:40:44 3.30 572.72 I 162.32 
10:40:50 3.40 587.84 

i 
167.00 

10:41:02 3.60 614.84 176.90 
10:41:08 3.70 I 626.54 I 181.76 
10:41:20 3.90 

I 
646.16 191.48 

10:41:26 4.00 653.90 195.98 
10:41:38 4.20 666.32 205.16 

I 

10:41:44 4.30 671.18 209.84 
10:41:56 I 4.50 I 678.20 219.02 I 

10:42:02 
I 

4.60 
I 

680.36 223.16 I 

10:42:14 4.80 I 682.52 232.16 
10:42:20 4.90 I 683.78 237.20 
10:42:32 5.10 I 684.86 245.84 
10:42:38 I 5.20 685.58 I 248.90 
10:42:50 5.40 I 689.90 i 255.20 
10:42:56 I 5.50 693.32 

I 
258.44 

10:43:08 5.70 I 700.88 264.20 
10:43:14 i 5.80 704.12 I 266.36 
10:43:26 6.00 I 711.68 I 271.76 I 

10:43:32 i 6.10 716.18 
I 

275.00 i i 

10:43:44 6.30 I, 725.90 282.20 

-



Tray Test Temperature Profile : TT2-900 
Typical Case Soil, 900°F 

9/3/97 

Cummulative Soil Oven 
Run Time Temperature Temperature 
Time (min.) (oF) (oF) 

10:43:50 I 6.40 731.84 

I 
286.70 

10:44:02 6.60 744.26 295.52 
10:44:08 6.70 751.64 299.48 
10:44:20 i 6.90 763.70 306.32 
10:44:26 I 7.00 770.36 I 310.10 
10:44:38 7.20 784.94 i 318.38 I 

10:44:50 7.40 801.86 I 327.20 
I 

I 

10:44:56 ' 7.50 810.32 331.70 
; 

10:45:08 7.70 
I 

828.14 I 341.24 ' 

10:45:14 ' 7.80 837.86 I 346.64 I I 

10:45:26 8.00 857.30 ' 357.08 i 
10:45:32 8.10 ! 866.48 361.58 I I 

I 

10:45:44 
I 

8.30 884.12 371.84 I 

10:45:50 8.40 892.22 377.06 
10:46:02 I 8.60 I 908.06 388.58 I 

10:46:08 8.70 
I 

915.80 395.60 
' 

10:46:20 
I 

8.90 I 930.56 409.28 
10:46:26 9.00 938.66 416.84 
10:46:38 

I 
9.20 954.32 433.22 

10:46:44 9.30 962.06 441.50 
10:46:56 I 9.50 i 973.94 I 460.58 

I 

10:47:02 I 9.60 I 979.16 470.12 
10:47:14 9.80 

' 
988.34 491.18 

10:47:20 
I 

9.90 ' 992.30 501.62 I I 
I I 

10:47:32 10.10 i 999.32 ' 521.60 
10:47:38 I 10.20 1002.02 

' 
530.60 

10:47:50 10.40 1009.04 I 549.68 
10:47:56 

I 
10.50 1012.46 

I 
560.84 

10:48:08 10.70 1016.06 576.86 
10:48:14 I 10.80 1018.04 584.42 
10:48:26 11.00 I 1020.02 598.82 
10:48:32 11.10 1021.10 606.74 ! 

10:48:44 11.30 1021.46 635.90 
10:48:50 11.40 1021.82 628.16 
10:49:02 11.60 1022.54 640.94 
10:49:08 11.70 1023.44 I 647.60 
10:49:20 

I 
11.90 1023.80 658.76 

10:49:26 12.00 1023.62 ' 665.24 
I 12.20 

I 
10:49:38 I 1025.42 i 676.40 
10:49:44 12.30 1025.60 I 681.08 
10:49:56 i 12.50 

I 
1030.46 692.42 

I ' 
10:50:02 12.60 1016.42 698.36 
10:50:14 I 12.80 I 1012.82 708.44 



Tray Test Temperature Profile: TT2-900 
Typical Case Soil, 900°F 

9/3/97 

1 

Cummulative I Soil Oven 
Time I 

I 

Run Temperature . Temperature 
Time 1 (min.} I (oF) I (oF) 

10:50:20 ! 12.90 1 1014.44 I 713.12 
10:50:32 

I 
13.10 1018.40 723.20 

10:50:38 13.20 1020.92 728.60 
10:50:50 I 13.40 1023.44 737.96 

I 
10:50:56 I 13.50 1023.80 742.28 
10:51:08 ' 13.70 ! 1026.86 750.74 I 

10:51:14 
I 

13.80 1028.12 754.88 
10:51:26 14.00 i 1031.90 763.70 
10:51:32 

i 
14.10 1033.88 767.84 

i 10:51:44 14.30 1036.22 I 776.12 
I 

10:51:50 14.40 I 1036.40 779.54 
10:52:02 14.60 

I 1033.70 786.92 
10:52:08 14.70 I 1033.88 790.52 
10:52:20 I 14.90 1043.06 797.90 ! 
10:52:26 I 15.00 1033.52 801.14 
10:52:38 

I 15.20 I 1029.38 807.44 
I 

10:52:44 I 15.30 1030.28 811.04 ! 
10:52:56 15.50 ! 1031.54 817.34 

I 
10:53:02 I 15.60 1031.72 820.40 I I 
10:53:14 I 15.80 1031.36 826.52 

I 

10:53:20 i 15.90 I 1031.00 : 830.12 I 

10:53:32 16.10 1028.66 835.88 
10:53:38 I 16.20 1026.68 838.22 
10:53:50 16.40 1025.06 844.34 
10:53:56 I 16.50 ! 1024.16 846.86 
10:54:08 16.70 1022.18 852.08 
10:54:14 16.80 I 1021.10 854.42 
10:54:26 i 17.00 I 1018.04 

I 

858.56 I ' I 
10:54:32 ' 17.10 I 1016.96 860.90 I 

10:54:44 17.30 1014.26 I 865.04 
I I 

10:54:50 17.40 1013.36 867.56 
10:55:02 17.60 I 1011.38 I 871.88 
10:55:08 17.70 ! 1010.12 i 872.78 i 

10:55:20 17.90 1008.14 
I 

875.48 I 
10:55:26 I 18.00 1007.60 I 877.10 I 

10:55:38 18.20 I 996.98 
I 

878.72 I 

10:55:44 i 18.30 991.94 I 878.90 
10:55:56 18.50 I 983.84 879.80 I 

I 
I 

10:56:02 18.60 980.96 I 880.70 I I 

10:56:14 18.80 I 975.02 881.78 
10:56:20 ! 18.90 972.32 ! 882.32 

i 
10:56:32 I 19.10 968.00 I 882.86 
10:56:38 19.20 966.38 883.76 



) 

--

Tray Test Temperature Profile : TT2-900 
Typical Case Soil, 900°F 

9/3/97 

1 Cummulative Soil Oven 
Run Time Temperature Temperature 
Time (min.) eFl eF> 

10:56:50 I 19.40 962.96 884.48 
10:56:56 19.50 961.52 884.84 
10:57:08 19.70 959.54 885.92 
10:57:14 19.80 959.18 886.28 
10:57:26 20.00 959.54 887.72 
10:57:38 20.20 960.80 889.16 
10:57:44 20.30 I 961.70 890.06 
10:57:56 

I 

20.50 
I 

963.68 891.50 
I 10:58:02 20.60 964.76 I 892.04 

10:58:14 I 
20.80 I 967.64 I 894.20 

10:58:20 I 20.90 ' 969.08 I 895.46 



Tray Test Temperature Profile: TT2-1100 
Typical Case Soil, 1,1 00°F 

9/3/97 

1 Cummulative Soil Oven 
Run 

1 

Time Temperature Temperature 
Time 1 (min.) (oF) (oF) 

10:04:52 0.00 I 85.82 78.62 
10:05:04 i 0.20 92.30 78.98 
10:05:10 I 0.30 99.68 78.98 
10:05:22 ! 0.50 122.72 I 78.80 
10:05:28 I 0.60 I 137.30 

I 
78.44 

10:05:40 i 0.80 170.06 79.34 I I 
10:05:46 0.90 187.52 i 

79.52 I I 10:05:58 1.10 223.52 81.32 
10:06:04 1.20 I 242.24 I 82.22 
10:06:16 i 1.40 I 279.86 I 84.92 
10:06:22 I 1.50 ! 298.22 I 86.36 ; 

10:06:34 1.70 333.68 89.96 
10:06:40 1.80 I 351.50 

I 
92.30 

10:06:52 2.00 386.78 96.08 
10:06:58 2.10 403.88 i 98.96 

I I 

10:07:10 2.30 437.72 I 104.18 
10:07:16 2.40 I 453.92 ! 107.06 
10:07:28 i 2.60 I 486.32 

! 
114.80 

10:07:34 I 2.70 I 501.98 
I 

118.22 
10:07:46 2.90 532.94 126.14 
10:07:52 

I 
3.00 i 547.88 

I 

129.92 I 

10:08:04 3.20 i 577.04 I 138.92 
10:08:10 3.30 i 591.62 I 143.96 

I 

10:08:22 3.50 618.44 141.26 
10:08:28 3.60 631.76 I 144.68 
10:08:40 3.80 'I 655.70 

I 

154.76 ! 
10:08:46 i 3.90 666.68 159.98 
10:08:58 

I 
4.10 688.28 168.80 

10:09:04 I 4.20 698.18 173.66 
10:09:16 I 4.40 I 717.62 185.72 
10:09:22 4.50 I 726.08 190.22 
10:09:34 I 4.70 740.12 200.66 I 

10:09:40 I 4.80 I 747.14 205.88 
10:09:52 

I 
5.00 766.04 215.24 

10:09:58 I 5.10 775.94 I 215.60 
10:10:10 I 5.30 798.98 

I 
219.74 

10:10:16 5.40 I 810.50 252.86 
10:10:28 

I 

5.60 834.44 i 268.52 I 

10:10:34 
I 

5.70 845.96 
! 

270.86 I i 

10:10:46 5.90 ! 867.56 280.22 I I 10:10:52 6.00 i 877.82 285.44 
10:11:04 I 6.20 897.26 I 296.24 I 

10:11:10 6.30 906,98 ! 297.14 



I 
.'-...../ 

Tray Test Temperature Profile : TT2-11 00 
Typical Case Soil, 1,1 00°F 

9/3/97 

Run 
Cummulative 1 Soil 1 Oven 

Time j Temperature Temperature 
Time (min.) (°F) I (°F) 

10:11:22 6.50 926.96 ' 314.06 
10:11:28 6.60 937.04 320.72 
10:11:40 6.80 957.56 365.54 
10:11:46 6.90 i 969.44 342.68 
10:11:58 7.10 I 991.40 361.04 
10:12:04 7.20 ' i 1002.56 367.16 
10:12:16 7.40 I 1022.18 I 385.34 

' I i 10:12:22 
I 

7.50 I 1035.32 
I 

396.86 
10:12:34 7.70 I 1067.54 417.56 
10:12:40 I 7.80 I 1083.74 I 413.24 
10:12:52 I 8.00 i 1110.56 I 453.92 
10:12:58 8.10 1. 1118.66 464.72 
10:13:10 ' 8.30 ' 1124.96 ! 489.74 i 

10:13:16 8.40 1125.32 ! 503.78 
10:13:28 I 8.60 I 1123.52 I 532.22 

i I 

10:13:40 I 8.80 ' 1119.20 559.04 
10:13:46 i 8.90 ' 1116.50 571.28 
10:13:58 9.10 1110.56 599.00 
10:14:04 9.20 1108.22 609.98 
10:14:16 9.40 1102.46 633.56 
10:14:22 9.50 I 1100.30 ' 645.26 I 

10:14:34 9.70 i 1095.08 
I 

666.50 
10:14:40 I 9.80 I 1093.28 676.94 
10:14:52 

I 
10.00 1089.14 695.12 

I I 

10:14:58 10.10 I 1087.16 704.84 
10:15:10 10.30 I 1085.36 i 721.76 
10:15:16 10.40 1085.00 I 729.86 
10:15:28 10.60 1085.72 744.98 
10:15:34 

I 
10.70 1087.16 753.26 

10:15:46 10.90 1089.50 767.84 
10:15:52 11.00 1090.94 774.50 
10:16:04 11.20 1092.74 787.28 
10:16:10 11.30 1094.18 795.02 
10:16:22 11.50 1096.16 802.76 
10:16:28 11.60 1096:70 804.92 
10:16:40 : 11.80 I 1097.96 

I 
815.72 

10:16:46 11.90 I 
1098.86 821.12 

10:16:58 12.10 : 1099.94 831.56 
10:17:04 12.20 I 1100.12 

; 

835.70 I 
10:17:16 I 12.40 

I 
1104.26 845.06 

10:17:22 I 
12.50 1104.80 849.74 

10:17:34 12.70 1106.06 I 857.48 ' 

10:17:40 I 12.80 I 1103.54 I 861.08 



Tray Test Temperature Profile: TT2-1100 
Typical Case Soil, 1,1 00°F 

9/3/97 

j Cummulative Soil I Oven 
Run Time Temperature ! Temperature 
Time I (min.) (°F) I (°F) 

10:17:52 I 13.00 
I 

1100.66 I 868.64 
10:17:58 13.10 1095.98 872.06 
10:18:10 13.30 

I 
1096.70 880.88 

10:18:16 13.40 1100.84 885.20 
10:18:28 13.60 I 1113.44 894.56 ! 

10:18:34 ! 13.70 1121.36 : 898.52 i I 

10:18:46 I 13.90 I 1135.76 907.34 
10:18:52 i 14.00 1142.06 912.38 
10:19:04 14.20 : 1150.52 921.20 I 

10:19:10 
I 

14.30 1154.30 I 924.98 
10:19:22 14.50 ' 1155.38 932.72 
10:19:28 I 14.60 1154.48 936.68 I 

I 

10:19:40 14.80 ' 1150.52 943.16 
10:19:46 I 14.90 1148.00 945.86 
10:19:58 

i 
15.10 1143.86 950.18 

10:20:04 I 15.20 1142.60 954.50 
10:20:16 

I 

15.40 ' 1140.80 960.08 I I 

10:20:22 I 15.50 1140.26 I 962.78 
10:20:34 15.70 i 1139.54 I 968.18 
10:20:40 15.80 1139.90 I 971.24 I 

10:20:52 I 16.00 1140.62 976.64 I I 
10:20:58 \ 16.10 11.i0.80 i 979.16 
10:21:10 16.30 1141.70 984.02 
10:21:16 I 16.40 1142.06 986.72 I 

10:21:28 16.60 1142.78 991.76 
10:21:34 I 16.70 I 1142.96 I 994.10 i 
10:21:46 I 16.90 1144.76 998.96 
10:21:52 17.00 I 1147.28 i 1000.94 
10:22:04 17.20 1152.86 1006.16 
10:22:10 ! 17.30 i 1156.28 I 1009.40 
10:22:22 17.50 I 1160.24 i 1014.44 
10:22:28 17.60 1161.14 i 1016.24 
10:22:40 17.80 

I 
1161.86 

I 

1021.10 I 10:22:46 17.90 1161.50 1023.08 
10:22:58 18.10 

I 
1159.88 

I 
1026.86 

10:23:04 18.20 1158.08 1028.30 
10:23:16 18.40 1155.74 1031.72 
10:23:22 18.50 i 1154.66 1032.98 
10:23:34 I 18.70 1153.22 1035.86 
10:23:40 18.80 I 1152.50 1037.66 I ! 
10:23:52 i 19.00 1152.14 1040.54 I 

I 

10:23:58 19.10 
I 

1152.14 I 1041.80 
10:24:10 

I 

19.30 1153.04 1044.68 

-



--..... 

Tray Test Temperature Profile: TT2-1100 
Typical Case Soil, 1,100°F 

9/3/97 

Cummulative Soil 1 Oven 
Run Time Temperature : Temperature 
Time (min.) 1°F) I (°F) 

10:24:16 19.40 1153.04 I 1046.30 
10:24:28 19.60 1153.40 I 1049.00 

i 

10:24:34 19.70 1153.40 1050.08 
10:24:46 19.90 1154.12 I 1052.78 
10:24:52 I 20.00 1154.12 1054.22 I 

10:25:04 20.20 1154.30 ' 1056.92 i 

10:25:10 20.30 1154.30 1057.82 
10:25:22 20.50 1154.12 1060.16 
10:25:28 I 20.60 1154.48 1061.78 
10:25:40 20.80 I 1154.12 1064.84 
10:25:46 20.90 1153.22 1064.48 
10:25:58 21.10 1152.86 1066.10 
10:26:10 ! 21.30 1152.32 1068.26 
10:26:16 21.40 I 1152.14 1068.98 
10:26:28 I 21.60 1152.50 1071.14 
10:26:34 I 21.70 1152.50 1072.58 
10:26:46 21.90 1152.32 1074.02 
10:26:52 22.00 1151.96 1074.74 
10:27:04 22.20 1152.14 ' 1076.54 
10:27:10 22.30 1152.14 1077.62 
10:27:22 I 22.50 1151.96 1079.06 
10:27:28 I 22.60 1152.14 1079.60 

' 
10:27:40 I 22.80 1152.14 1081.58 
10:27:46 

I 

22.90 : 1152.14 1082.66 
10:27:58 ' 23.10 1152.14 1084.46 ' 

10:28:04 23.20 1151.42 1084.64 
10:28:16 23.40 1151.42 1086.08 
10:28:22 23.50 1151.60 I 1086.80 
10:28:34 23.70 1150.88 ' 1087.70 i 

10:28:40 23.80 1150.88 1088.78 
10:28:52 24.00 1151.96 I 1090.22 
10:28:58 24.10 1151.24 1090.40 
10:29:10 24.30 1151.42 1092.20 
10:29:16 24.40 1151.42 I 1092.74 
10:29:28 

I 
24.60 1151.06 I 1093.64 I 

10:29:34 24.70 1131.44 1094.72 



10/8/97 

· Cummulative · 
Run i Time I 
Time I (min.) I 

15:12:52 I 0.00 
I i 

15:12:58 I 0.10 I 

15:13:10 0.30 
15:13:16 I 0.40 
15:13:28 I 0.60 
15:13:34 0.70 I 

I 

15:13:46 0.90 I 

I I 15:13:52 ' 1.00 
15:14:04 1.20 ' 

I 

15:14:10 ' 1.30 
15:14:22 1.50 i 

15:14:28 I 1.60 ! 
' I 

15:14:40 1.80 
15:14:46 1.90 
15:14:58 2.10 I 

15:15:10 2.30 
I 

15:15:16 
! 2.40 

15:15:28 2.60 : 

15:15:34 I 2.70 
15:15:46 2.90 
15:15:52 3.00 I 

i 15:16:04 I 3.20 
15:16:10 ! 3.30 I 

15:16:22 3.50 I 

' I 
! 

15:16:28 3.60 ' 
I 

15:16:40 3.80 I 

15:16:46 3.90 
15:16:58 4.10 
15:17:04 4.20 
15:17:16 4.40 I 

15:17:22 ' 4.50 
I 

! 
15:17:34 4.70 
15:17:40 4.80 
15:17:52 5.00 
15:17:58 5.10 
15:18:10 5.30 
15:18:16 5.40 
15:18:28 5.60 
15:18:34 I 5.70 

I 

15:18:46 I 5.90 
I 

15:18:52 6.00 
15:19:04 6.20 
15:19:10 6.30 
15:19:22 6.50 

I 15:19:28 6.60 I 

15:19:40 6.80 
15:19:46 6.90 
15:19:58 I 7.10 
15:20:04 7.20 
15:20:16 7.40 

RTA Temperature Profile: RTA1 
Worst Case Soil. Air Purge, 900°F 

RTA 

I 

RTA RTA 
Soil Offgas 

I 
Surface 

(oF) (oF) (oF) 

68.36 I 69.98 I 1183.10 
67.28 68.72 1183.46 
68.00 

I 
68.54 

I 
1187.78 

69.62 68.90 1188.50 
73.22 

I 
70.34 

! 
1191.20 

76.28 71.78 1189.94 ; 

81.68 74.84 1190.12 
i I 

85.64 77.00 I 1192.82 
' 93.02 80.96 

' 
1193.00 

95.72 83.66 ' 
i 1190.12 

106.52 ' 88.88 
I 

1191.92 
109.76 91.22 I 1194.26 : I 115.88 98.24 I 1194.62 : 
123.98 102.74 1193.18 
132.26 111.20 I 1194.98 
144.32 : 119.30 I 1195.52 I 

152.96 123.62 1195.88 
162.68 I 131.36 I 1196.78 I 
160.88 136.40 1196.96 

' 
172.40 146.30 1196.24 
176.36 I 151.70 1198.58 

I 194.36 161.24 1198.76 
190.94 I 166.28 1198.58 

I 200.84 173.84 1198.94 
199.76 I 178.70 I 1200.92 
209.12 186.62 I 1201.46 
209.84 190.58 1201.28 
210.20 196.52 1201.64 
212.00 198.32 1204.34 
214.70 204.08 I 1204.52 
211.64 I 205.34 ! 1203.44 
214.16 

I 
208.04 I 1205.06 

I ! 
214.70 208.22 I 1205.96 
212.54 ' 208.76 I 1207.04 I 

212.36 I 208.22 I 1206.50 
212.72 208.94 1207.22 

I I 213.08 209.48 
I 

1208.66 
213.26 209.84 1210.46 
213.44 210.20 1210.28 
214.16 210.38 1211.00 I I 214.52 210.20 I 1212.44 
215.24 i 210.56 I 1213.52 
216.32 210.74 

I 

1212.98 I 
217.58 210.92 ' 1213.88 I 

219.20 211.28 I 1216.22 : 
222.80 I 212.18 1216.94 
225.14 I 212.72 I 1216.04 I 
231.44 215.60 1217.12 
235.04 218.30 1218.92 
244.04 

I 

224.24 1219.46 

RTA I lmpinger 
Exit Gas I Exit Gas 

(oF) i (oF) 

i 133.16 I 73.04 
140.54 72.68 
143.42 I 72.50 
145.40 I 72.32 
148.10 I 72.50 
149.00 I 72.32 
151.70 

I 
72.32 

152.60 72.32 
154.94 i 71.96 
155.84 71.60 
158.3f\ 71.78 
159.80 i 71.96 
162.68 71.78 
164.48 71.78 
168.08 : 71.60 ... 
172.76 71.60 
174.92 I 71.60 
180.32 71.24 
183.92 I 71.24 
193.28 70.88 
199.76 I 71.24 
213.62 I 70.70 
222.26 

I 
70.70 

242.60 I 70.70 
254.48 70.34 
278.96 I 70.16 
292.10 70.34 
312.80 70.16 
320.18 I 69.62 I 

332.78 ! 69.62 
336.92 69.80 
342.68 

! 
70.16 I 

344.30 69.62 
346.82 I 69.80 
348.08 I 69.44 
349.52 I 69.62 
350.06 69.44 

I 
350.60 69.44 

' 
351.50 69.44 
353.12 I 69.44 

I 354.20 I 69.62 
' 356.00 I 69.44 

356.36 69.26 
358.34 

I 

I 69.44 
I 359.24 ! 69.80 

361.94 70.16 
363.02 I 69.62 
365.54 69.44 
366.62 69.80 
368.24 69.80 
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1 Cummulative 
Run Time I 

i 

I Time I (min.} 
15:20:22 i 7.50 i 

i ! 15:20:34 7.70 
I 

15:20:40 7.80 
15:20:52 : 8.00 I 
15:20:58 8.10 i 

15:21:10 I 8.30 I 
15:21:16 8.40 
15:21:28 8.60 
15:21:34 8.70 I 

' 

15:21:46 : 8.90 
15:21:52 9.00 
15:22:04 9.20 
15:22:16 9.40 

' 15:22:22 I 9.50 I 

- 15:22:34 9.70 
I 

15:22:40 9.80 I 

15:22:52 10.00 
15:22:58 10.10 
15:23:10 10.30 
15:23:16 10.40 
15:23:28 10.60 
15:23:34 

! 
10.70 

15:23:46 10.90 I I 

15:23:52 ! 11.00 
I 

15:24:04 11.20 I 

15:24:10 I 11.30 
15:24:22 11.50 

i 
15:24:28 i 11.60 
15:24:40 11.80 I 

15:24:46 11.90 
15:24:58 12.10 I 
15:25:04 12.20 

I 

15:25:16 12.40 I 
15:25:22 I 12.50 
15:25:34 12.70 ' 

I 
15:25:40 i 12.80 : 

I 

15:25:52 I 
13.00 I 

15:25:58 i 13.10 

I 15:26:10 ' 13.30 
15:26:16 

I 
13.40 ' 

15:26:28 : 13.60 I 
15:26:34 13.70 
15:26:46 13.90 I 

I I 

15:26:52 14.00 
15:27:04 14.20 I 

I I 
15:27:10 14.30 
15:27:22 14.50 I 

15:27:28 14.60 
15:27:40 14.80 I 

' 

15:27:46 14.90 I 

RTA Temperature Profile: RTA1 
Worst Case Soil. Air Purge, soo•F 

RTA RTA I RTA ' ' 
Soil Offgas 

I 
Surface I 

c·F> I c·Fl (•f) 
248.18 ! 227.48 

I 
1218.74 I 

260.06 ' 235.22 1220.00 
i 266.54 239.72 1222.16 

281.12 I 249.98 1223.06 
288.68 ' 254.30 1222.34 ' I 
304.88 I 268.52 1223.42 
315.50 278.96 1225.04 
335.84 I 294.98 1225.94 
344.48 

I 

303.44 1225.40 
I 

362.84 320.36 I 1226.30 
370.40 328.46 

I 
1227.56 

385.52 344.48 1229.18 
~04.78 I 358.70 I 1230.26 I 
411.26 366.44 i 1230.44 
431.60 ! 381.20 1231.52 I 

437.72 389.66 I 1232.24 
456.08 404.60 i 1233.68 
465.62 412.70 ' 1234.04 
478.94 ' 427.46 I 1235.48 
487.40 434.66 I 1236.20 
497.66 448.52 

I 
1237.64 

507.56 i 456.08 1238.00 
I 

518.90 I 469.76 1239.44 
527.36 ' 476.06 1239.98 I 

I 

535.10 I 489.02 I 1241.24 
545.54 496.22 1241.60 
559.22 509.00 I 1243.04 I 
562.28 515.12 1244.48 
573.08 527.90 ! 1246.28 
580.10 534.02 i 1246.64 
591.08 

I 
545.54 1247.72 I 

''12.42 550.94 I 1249.34 
' 608.00 i 562.10 1250.96 

611.96 567.68 1250.96 
618.98 i 577.94 1252.40 
623.12 I 582.98 1254.02 

I 
635.36 593.78 1255.64 
638.78 

! 
598.28 1255.64 

651.20 608.54 1257.44 
657.32 I 614.12 1258.34 

I 665.78 I 624.56 1259.96 
671.18 629.42 1260.32 
678.92 639.86 I 1257.80 

I 683.24 ' 645.62 1255.64 
695.48 656.24 I 1250.78 

' 

I 697.64 I 661.10 1248.44 
706.64 670.82 1242.68 
709.88 I 675.86 I 1238.72 
721.58 684.50 1233.14 
725.72 I 688.82 ' 1231.70 

I RTA I lmpinger 
Exit Gas I Exit Gas I I 

I (°Fl I c·Fl 

i 369.14 
I 

69.26 

I 370.40 69.44 
! 371.12 69.80 

I 371.12 : 69.80 
370.76 I 69.62 

I ! 368.78 69.62 
366.98 69.98 
359.60 69.80 
356.18 

i 
69.80 

351.14 69.44 
348.26 69.44 
345.56 69.62 
344.66 69.62 
344.48 69.80 
343.22 69.62 
341.96 69.26 
341.78 69.44 
341.96 69.44 
343.58 69.62 
351.14 69.26 
358.34 69.26 

I 

357.98 ' 69.80 
362.66 I 69.80 

I 
366.26 69.26 
371.66 69.26 
374.54 69.26 
381.02 69.26 
384.62 69.26 
388.94 69.26 
391.46 69.44 
394.88 69.26 
396.50 69.26 : 
405.32 I 69.26 
406.94 I 69.08 
404.78 I 68.90 
405.86 I 69.26 
407.84 

I 
69.62 

i 407.66 68.72 
409.46 68.90 
411.08 

i 
69.26 I 

I 

410.90 69.26 
411.26 : 68.90 

I 
413.42 i 69.08 
414.32 I 69.26 
414.86 I 69.44 

I 415.40 ! 69.26 
416.12 69.26 

I 415.94 I 69.26 I 

415.04 68.90 
415.22 68.90 
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Run 
. Cummulative I 

Time 
Time (min.) I 

15:27:58 I 15.10 I 15:28:04 15.20 
15:28:16 15.40 
15:28:22 15.50 
15:28:34 I 15.70 
15:28:40 15.80 
15:28:52 16.00 I 
15:28:58 16.10 I 

15:29:10 16.30 : 
15:29:22 16.50 
15:29:28 16.60 
15:29:40 16.80 I 

15:29:46 16.90 
I 15:29:58 17.10 

·--·'/ 15:30:04 17.20 
15:30:16 17.40 
15:30:22 17.50 
15:30:34 17.70 
15:30:40 17.80 
15:30:52 18.00 i 

15:30:58 18.10 

) 
15:31:10 I 18.30 I 
15:31:16 18.40 : 

15:31:28 18.60 ' 

15:31:34 18.70 
15:31:46 18.~0 I 

15:31:52 19.00 
15:32:04 19.20 
15:32:10 19.30 
15:32:22 19.50 
15:32:28 19.60 I 
15:32:40 19.80 

I 

I 
I 15:32:46 19.90 I 

15:32:58 20.10 I 

I 

15:33:04 I 20.20 I 
15:33:16 20.40 
15:33:22 20.50 
15:33:34 I 20.70 
15:33:40 20.80 
15:33:52 21.00 I 
15:33:58 21.10 I 

15:34:10 21.30 I 
15:34:16 21.40 I 

15:34:28 21.60 i 
15:34:34 21.70 
15:34:46 21.90 I 

I 

15:34:52 22.00 
15:35:04 22.20 ! 
15:35:10 22.30 
15:35:22 22.50 ' 

RTA Temperature Profile: RTA1 
Worst Case Soil. Air Purge, 900°F 

RTA 
i 

RTA : RTA 
Soil Off gas 

I 
Surface 

(oF} I 1oFl (oF) 
730.22 I 698.36 I 1226.66 
735.80 I 702.68 1222.52 
742.82 

! 
711.32 1217.48 

745.88 716.00 1216.76 
I 

753.08 l 725.00 1212.26 
756.68 728.60 1208.66 
766.04 737.06 I 1204.16 
770.00 ' 741.38 I 1203.08 
773.42 747.86 I 1198.22 
778.82 755.78 I 1194.26 

I 

782.06 759.38 1191.38 
737.28 i 766.40 I 1187.42 I 

789.44 770.18 
i 1186.34 

793.76 776.30 1182.02 
796.82 779.00 

I 
1179.86 

800.42 785.30 1176.44 
804.74 788.36 I 1174.82 
812.12 793.94 

I 1171.58 
814.10 797.18 I 1169.78 
818.42 802.76 1166.54 

I 821.84 805.28 1164.5R 
826.88 810.50 1161.32 

' 826.88 ' 813.56 1159.88 
831.38 818.42 1156.64 
832.10 819.86 1154.66 
838.40 824.36 I 1151.78 
840.02 827.24 1150.16 
843.44 832.10 1147.64 
847.04 ' 833.54 1146.20 ' 
852.80 837.68 I 1143.50 
0 '4.78 840.02 1141.70 
856.22 843.62 I 1138.28 
859.82 I 845.24 

I 1137.56 
860.54 849.38 I 1135.04 
863.60 851.90 1133.96 ' 

865.40 855.14 I 1131.26 
869.00 856.76 1130.72 
871.70 ! 860.00 I 1127.84 
871.52 861.62 : 1126.04 
876.56 i 864.68 I 1123.52 

i 

877.28 866.48 1122.62 
881.06 I 869.54 I 1120.10 

I 

880.34 870.62 1118.30 
884.48 I 873.86 ' 1116.50 ' 
887.72 876.20 1116.14 
889.34 878.90 I 1113.80 
889.52 879.62 1112.36 
892.04 881.60 1109.84 
894.56 883.58 1108.76 
895.82 887.00 1106.60 

RTA lmpinger 
I Exit Gas Exit Gas 

_(oF) 1°F) 
414.86 I 69.08 
415.22 68.72 
414.32 68.72 
413.60 69.26 

I 415.58 69.26 
421.70 69.08 
415.94 : 69.08 
411.44 69.26 
407.84 68.72 
404.42 I 69.08 
403.52 68.90 
401.72 68.90 
400.46 69.26 
398.12 68.72 
397.76 68.72 ~ 

395.96 68.90 
394.70 68.90 
393.08 69.08 
392.36 69.26 
389.48 

I 

69.26 
387.86 ! 68.90 

I 385.34 68.90 
385.16 i 69.44 
383.36 69.26 
381.74 68.36 
380.48 68.72 
380.30 69.08 
379.22 69.44 
378.50 69.08 
377.24 69.26 
375.98 69.2k 
373.64 69.08 
373.28 I 68.90 
371.30 69.26 
370.22 i 69.80 I 

: 367.52 I 
69.62 

366.80 I 69.98 
363.92 I 69.80 I I 362.30 69.44 

I 360.14 I 69.44 
359.06 69.62 

! 356.54 I 69.62 
355.10 69.26 

I 
352.94 I 69.62 
352.22 70.34 
349.52 70.34 
348.08 I. 69.98 
345.38 69.44 
354.20 69.98 

' 354.02 70.16 
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• Cummulative 1 

Run 
I 

Time I 

Time (min.} I 
15:35:28 I 22.60 
15:35:40 I 22.80 
15:35:46 22.90 
15:35:58 23.10 
15:36:10 23.30 
15:36:16 23.40 
15:36:28 23.60 
15:36:34 

I 
23.70 I I 

15:36:46 I 23.90 
I 

15:36:52 24.00 
! 

' 
15:37:04 ' 24.20 I 

15:37:10 ' 24.30 
I 
I 

I 15:37:22 24.50 i I 

15:37:28 24.60 ' 
I 

15:37:40 24.80 ' 

15:37:46 24.90 
15:37:58 25.10 I 

; 
15:38:04 25.20 
15:38:16 25.40 

I 
I 

15:38:22 25.50 
i 
i 

15:38:34 25.70 
15:38:40 

I 

! 25.80 
15:38:52 26.00 
15:38:58 

I 
26.10 

15:39:10 26.30 
15:39:16 26.40 
15:39:28 I 26.60 I 

' 15:39:34 26.70 
15:39:46 ' 26.90 

' 
15:39:52 ' 27.00 I 

- 15:40:04 27.20 I ! 
15:40:10 27.30 I 
15:40:22 i 27.50 
15:40:28 I 27.60 
15:40:40 I 27.80 
15:40:46 I 27.90 
15:40:58 I 28.10 
15:41:04 I 28.20 
15:41:16 I 28.40 

I 15:41:22 28.50 i 
15:41:34 28.70 I 
15:41:40 28.80 I 

15:41:52 29.00 I 
15:41:58 29.10 ! 

15:42:10 
I 

29.30 I 
15:42:16 29.40 I 

15:42:28 29.60 
! 

15:42:34 29.70 ! 
15:42:46 29.90 I 
15:42:58 30.10 

RTA Temperature Profile: RTA1 
Worst Case Soil. Air Purge, 900•f 

RTA I RTA RTA 
Soil Offgas I Surface 
(•f) I (Of) I (Of) 

897.44 I 887.72 I 1086.26 
899.78 I 890.60 I 1054.04 
900.14 890.96 1074.56 
897.62 I 890.60 I 1082.12 ! 

894.38 I 889.34 ' 1084.82 I 

892.22 888.44 I 1085.36 
887.90 885.56 1085.18 
884.84 I 882.50 ' 1084.46 
872.60 : 875.30 i 1083.56 
865.76 871.34 1083.56 
852.80 I 860.36 1082.30 
847.40 853.16 I 1080.86 
821.66 I 838.40 1079.24 
802.76 ! 829.40 1078.52 
775.94 807.44 1076.90 
748.94 795.02 1075.46 
717.80 770.18 1074.56 
681.44 757.04 1073.48 
651.38 729.86 1071.86 
636.98 I 715.28 1070.78 : 
596.66 688.28 1068.44 
58-f oJO I 675.14 1067.72 
544.82 647.96 ! 1065.38 I 

532.94 I 635.54 I 1065.38 
498.74 I 610.88 1063.40 
482.18 598.64 1061.96 
460.58 573.80 1060.52 
446.18 561.92 1060.70 
419.36 539.78 1058.00 
409.10 528.80 1056.38 
382.28 506.84 1054.76 i i 
376.52 i 497.12 1053.86 
354.02 i 476.06 I 1051.70 
344.84 466.34 1051.88 

I 

325.76 I 447.26 1050.26 
306.68 I 437.72 I 1048.64 
297.14 419.54 I 1047.38 
289.76 410.72 ' 1046.84 I 

267.62 393.08 1044.32 I 
261.86 384.62 I 1043.42 

I 

249.62 I 368.78 1041.80 
I 

233.96 361.04 i 1041.44 
228.74 I 345.92 1039.82 I I 224.42 I 338.54 1038.38 
213.26 325.40 1036.94 
208.22 I 318.92 I 1036.40 
198.50 305.96 ' 1034.96 
192.92 I 299.66 I 1033.16 
185.36 I 287.24 1031.54 
176.90 276.62 1030.10 

RTA 

I 
lmpinger 

Exit Gas Exit Gas 
(•f) i•FJ 

347.90 
I 

69.98 
1 340.70 70.70 

337.28 70.52 
i 332.06 70.34 

327.92 70.34 
326.48 70.70 
322.34 I 70.70 
319.28 70.16 
315.32 

i 
69.98 

313.70 I 70.70 
309.74 71.06 

I 307.04 70.34 I 

302.90 • 70.34 ' 

301.10 70.34 
296.60 70.52 
293.90 70.16 
290.30 70.52 
288.68 70.70 
285.08 71.24 
282.74 70.88 I 

' 
280.76 70.70 
280.04 I 70.70 
277.52 I 70.52 ! 
276.80 I 71.24 
275.18 71.24 
274.28 70.70 
274.10 70.88 
274.28 71.24 
273.20 71.24 
272.30 70.88 
270.86 70.52 
270.32 I 70.70 

' 269.42 70.88 
269.78 

I 
71.42 : 

268.88 71.42 
268.16 I 

I 
71.06 

267.44 I 71.24 
267.26 I 71.78 
266.18 71.78 : 
265.64 I 71.24 
264.92 I 71.42 
264.56 ! 71.78 
263.48 71.78 
262.58 71.24 
262.04 71.42 
261.68 71.78 
260.78 I 71.96 
260.42 ' 71.42 
259.34 I 71.42 
258.98 71.60 
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Cummulative 
Run Time 

I Time _(min-1 
15:43:04 30.20 I 
15:43:16 i 30.40 I 
15:43:22 30.50 

I 

15:43:34 30.70 I 
i 

15:43:40 30.80 ' 
' 
! 15:43:52 31.00 

15:43:58 31.10 i 
I 

15:44:10 31.30 
I 
I 
I 

15:44:16 31.40 I 

15:44:28 31.60 
15:44:34 31.70 
15:44:46 31.90 ! 
15:44:52 I 32.00 
15:45:04 32.20 
15:45:10 32.30 
15:45:22 32.50 
15:45:28 32.60 
15:45:40 32.80 
15:45:46 32.90 ' ' 

15:45:58 33.10 
15:46:04 33.20 
15:46:16 : 33.40 
15:46:22 I 

33.50 
i 

I I 

15:46:34 33.70 
15:46:40 ' 33.80 
15:46:52 34.00 I 

! 
15:46:58 34.10 
15:47:10 34.30 ' 

15:47:16 34.40 
15:47:28 34.60 
15:47:34 34.70 
15:47:46 34.90 

I 
I 

15:47:52 I 35.00 i 
I 

15:48:04 35.20 ! 
15:48:10 35.30 
15:48:22 

I 

35.50 I 
15:48:28 I 35.60 i 

RTA Temperature Profile : RTA 1 
Worst Case Soil. Air Purge, 900°f 

RTA I RTA 
i 

RTA 
Soil 

I 
Offgas 

I 
Surface 

(Of) (oF) (Of) 

172.94 

I 
271.40 I 1029.38 

166.28 260.78 I 1027.76 
160.52 255.20 

I 
1027.22 I 

155.84 245.84 1025.42 I 

153.86 241.88 i 1024.70 I 

145.94 233.24 I 1023.08 
145.40 228.92 1022.54 

! 140.54 I 221.18 1020.92 I 

! I 138.20 217.40 1019.48 
136.22 210.02 1018.04 
133.88 I 206.42 1017.68 
131.18 

I 
200.12 1016.06 

129.56 196.88 1014.98 
125.78 I 190.58 1012.64 
125.42 187.88 1011.92 
122.72 182.12 1011.02 
122.54 179.78 1010.48 
119.84 i 174.56 1008.86 
118.04 I 172.22 1008.32 
114.98 167.36 ! 1006.88 
113.36 

\ 
165.02 i 1005.80 

113.54 160.52 I 1004.36 
111.74 I 159.08 I 1003.64 
110.30 I 154.76 I 1001.84 
108.86 152.78 I 1001.66 
105.98 I 149.18 1000.04 

I 
105.62 147.38 998.96 
104.72 I 144.50 

I 
997.70 

103.82 142.70 996.80 
101.84 I 139.10 I 995.54 
101.12 138.20 

' 
994.82 

99.50 1->4.96 
' 

993.02 
I 

98.24 133.34 I 993.02 
96.80 130.28 991.04 
96.62 129.20 I 990.32 
95.36 126.32 i 988.88 
94.10 125.42 i 988.34 

; RTA I lmpinger 
I 

I Exit Gas I Exit Gas 
I COF) (oF) 
I 258.26 I 71.96 I 

I 257.90 i 72.14 
257.72 71.96 

! 257.36 I 
71.96 I 

I 256.82 i 71.96 I 
I 256.46 I 71.96 I 

256.82 72.32 
256.28 I 72.50 
255.56 I 72.14 
254.84 72.14 
254.84 72.32 
254.48 72.50 
253.94 72.14 
253.04 71.78 
252.86 72.14 
252.32 72.50 .... 
251.96 

I 

72.32 
251.60 ' 72.50 
251.06 72.50 
249.98 72.32 
249.62 72.32 
249.44 72.50 
248.90 

! 
72.68 I 

248.72 I 72.32 
249.08 I 72.50 
248.54 72.68 
248.00 72.32 
247.64 72.68 
247.64 72.86 
246.92 i 72.68 
246.56 72.68 
246.02 ! 72.68 ' 
246.20 73.04 

! 244.76 72.68 
244.04 I 72.68 
243.50 I 72.68 
243.14 I 72.86 



10/9/97 

i Cummulatlve · 
Run Ti':"e i 
Time (min.) : 

9:58:53 
I 

0.00 ' 

9:58:59 0.10 l 
I 

9:59:11 0.30 
9:59:17 0.40 

' 
9:59:29 0.60 I 
9:59:35 0.70 ' 

9:59:47 0.90 ~ 

9:59:53 ! 1.00 
10:00:05 1.20 
10:00:11 1.30 
10:00:23 1.50 

I, 

10:00:29 i 1.60 ' 
I 10:00:41 1.80 
' 

10:00:47 i 1.90 
10:00:59 2.10 
10:01:05 

I 
2.20 

10:01:17 
' 

2.40 
10:01:23 2.50 
10:01:35 2.70 
10:01:41 2.80 
10:01:53 

I 
3.00 

10:01:59 3.10 ! 
10:02:11 3.30 : 
10:02:17 : 3.40 ' 
10:02:29 3.60 
10:02:35 I 3.70 I 
10:02:47 3.90 
10:02:53 4.00 
10:03:05 4.20 
10:03:11 I 4.30 I 10:03:23 i 4.50 I 

10:03:29 4.60 
10:03:41 4.80 

I 

' 
10:03:47 4.90 I 

10:03:59 5.10 ! 

10:04:11 I 5.30 
10:04:17 I 5.40 
10:04:29 

I 

5.60 
10:04:35 5.70 
10:04:47 5.90 
10:04:53 6.00 I 

10:05:05 6.20 
I 10:05:11 I 6.30 I I 

10:05:23 6.50 
10:05:29 I 6.60 

I 10:05:41 I 6.80 
' 10:05:47 6.90 

10:05:59 ' I 7.10 
10:06:05 I 7.20 

! I 
10:06:17 7.40 

RTA Temperature Profile: RTAN 
Worst Case Soil. Nitrogen Purge, 900°F 

RTA I RTA I RTA 
I 

Soil 
I 

Off gas 
I 

Surface 
(°F) (°F) t•F) 

72.68 61.52 I 1183.46 
66.92 61.52 1183.64 
76.82 62.24 1185.08 
83.66 63.14 1185.98 
94.46 65.48 1185.08 
91.76 66.92 1185.44 
104.36 70.70 1184.90 
108.68 73.40 I 1185.80 
119.84 78.26 ' 1185.80 
122.36 

I 
81.50 ! 1184.54 

128.84 84.20 1185.62 I 

136.76 i 86.90 ' 1185.80 I 
I 143.24 

I 
91.58 1186.34 I 

' 
149.90 I 94.82 1186.16 
159.62 103.10 1185.62 
164.66 i 106.34 1185.98 
176.54 I 116.42 1186.70 
174.56 118.94 

I 
1186.34 

186.44 ! 131.18 1186.16 
194.18 134.24 I 1188.68 
197.06 146.30 1187.96 
200.84 151.52 1188.50 
206.24 161.60 1188.68 
208.94 166.64 1189.76 
212.18 

I 
176.36 1190.30 

211.64 I 179.78 1190.66 
213.62 j 189.68 1190.30 
216.50 194.00 I 1191.74 
217.94 202.10 1191.92 

I 
217.58 206.24 1191.20 I 
221.36 I 208.22 I 1191.92 
221.72 208.40 I 1193.54 ' 
224.24 208.94 I 1194.08 
223.70 209.12 I 1193.54 
226.94 208.94 1194.26 I 

230.00 208.94 ' 1195.34 I 

237.56 209.48 I 1196.42 I 240.44 209.84 1197.14 I 
241.16 209.84 ' 1196.42 
250.34 211.10 1197.50 
249.80 212.00 I 1197.68 
265.46 I 215.24 1199.30 
267.44 217.04 i 1198.04 
271.76 221.90 I 1199.48 
275.90 I 224.60 

! 
1200.38 

280.76 i 230.90 I 1200.92 
285.98 234.50 1201.46 
300.92 

: 

I 
243.14 1202.18 

304.70 248.00 1202.72 
312.08 258.26 1204.34 

RTA I lmpinger 

' Exit Gas Exit Gas 
I t•Fl I (oF) 

137.48 : 65.84 
I 138.74 65.84 ! 

' 
140.36 65.84 

I 140.36 65.66 
141.26 65.48 
142.88 65.66 
145.22 65.66 

I 145.94 65.66 
149.00 65.30 
150.26 65.30 
153.86 

! 
64.94 

155.84 64.58 
I 

159.44 I 64.40 
160.88 64.22 
165.74 i 64.04 I 

I 

168.08 63.86 
174.56 63.32 
177.80 63.14 
187.70 

I 
62.60 

193.82 I 62.60 
206.24 ! 62.60 
213.08 62.42 

i 
231.08 62.06 
245.12 62.42 
270.50 61.70 
282.56 61.52 
304.16 61.16 
312.98 I 61.34 
326.66 I 60.98 ' 
331.70 ! 60.44 
339.80 60.26 
343.04 60.44 

I 347.00 60.44 
347.90 59.90 
347.90 59.72 
347.00 59.72 

I 346.28 60.08 
346.64 60.08 

j 
347.90 60.08 

' 
' 350.60 60.44 

350.78 60.08 
351.86 60.62 
353.12 60.80 
356.00 61.34 
357.08 I 61.34 
360.32 61.70 
361.94 62.06 

I I 365.54 62.24 
366.80 

I 
62.24 

369.50 62.78 



10/9/97 

Cummulative 
Run I Time 

I 

Time (min.) I 

10:06:23 I 7.50 
I 10:06:35 7.70 

10:06:41 
I 

7.80 
10:06:53 I 8.00 
10:06:59 

i 
8.10 I 

10:07:11 8.30 I 
I 

10:07:17 8.40 
I I 

10:07:29 
I 

8.60 I 

10:07:35 8.70 
10:07:47 8.90 
10:07:53 9.00 
10:08:05 9.20 
10:08:11 i 9.30 I 

10:08:23 9.50 
10:08:29 9.60 

' 10:08:41 
I 

9.80 
10:08:47 9.90 
10:08:59 i 10.10 

I 

10:09:05 10.20 
10:09:17 

I 
10.40 

10:09:23 10.50 
10:09:35 10.70 

i 

10:09:41 I 10.80 I 

10:09:53 I 11.00 I 

10:09:59 
I 

11.10 
10:10:11 11.30 
10:10:23 11.50 
10:10:29 11.60 
10:10:41 11.80 
10:10:47 11.90 
10:10:59 

i 
12.10 

10:11:05 12.20 
10:11:17 

I 
12.40 I 

10:11:23 12.50 
10:11:35 12.70 
10:11:41 12.80 I 

10:11:53 I 13.00 I 

10:11:59 I 13.10 i 
I 

10:12:11 13.30 I 
10:12:17 13.40 i 

10:12:29 
I 

13.60 : 
I 

10:12:35 13.70 I 

10:12:47 13.90 I 
10:12:53 14.00 
10:13:05 14.20 I 

I 
10:13:11 14.30 i 

I 

10:13:23 14.50 
10:13:29 ! 14.60 
10:13:41 14.80 
10:13:47 14.90 

RTA Temperature Profile: RTAN 
Worst Case Soil. Nitrogen Purge, 900°F 

RTA RTA I RTA 
Soil Off gas I Surface I 
COFl_ I (oF) (Of)_ 

315.14 263.48 

I 
1202.54 

338.36 I 274.10 1203.62 
347.18 279.50 1205.06 

I 358.34 i 290.84 1205.78 
365.90 I 296.60 I 1205.42 
384.80 I 307.94 I 1206.32 I 

394.52 313.16 1207.58 
403.70 323.60 i 1208.48 
410.72 329.18 1208.12 
424.04 341.60 i 1208.84 
431.24 347.90 1210.28 
442.04 361.58 

I 
1211.54 

455.36 368.60 1211.18 
466.34 381.56 1211.90 
470.66 388.22 I 1213.70 
481.10 401.36 1214.78 
488.84 408.02 1214.06 
499.64 420.98 1215.32 
506.66 427.46 1217.12 
513.68 I 440.42 I 1218.20 
513.86 447.08 1218.02 
531.32 459.68 1219.28 

I 536.72 I 466.16 1220.90 I 

546.26 478.22 I 1221.80 
550.22 483.98 1221.44 
558.32 496.04 1;22.88 
570.02 507.92 I 1224.32 
574.16 514.04 1225.94 
583.88 525.20 1227.38 
587.84 530.78 I 

1227.38 \ 

598.28 541.22 1228.28 
605.12 I 546.62 I 1229.36 
613.22 557.24 ! 1230.80 
615.56 562.82 1230.98 
626.72 

: 
573.80 I 1232.60 

\ 631.04 ; 578.48 1233.68 
634.82 589.10 1235.12 
642.56 594.68 I 1235.84 
651.02 604.94 1237.10 
656.78 609.62 1238.00 
662.54 

I 

619.34 1239.44 I I 
665.96 624.56 1239.62 
675.50 I 634.64 1241.06 
679.82 638.96 I 1242.32 
687.56 648.68 1243.94 
692.06 I 654.08 ! 1243.94 
699.44 

I 663.08 1245.56 
703.58 667.58 1246.82 
715.10 i 676.76 ! 1248.08 I 
716.90 681.26 1246.82 

I RTA 

I 
lmpinger 

I Exit Gas Exit Gas 
I (oF) (°F) 

! 
369.68 

I 
62.42 

371.30 62.60 
372.38 I 62.42 
373.28 I 62.78 

I 374.00 I 63.14 
! 374.72 62.60 I 
I 

I 374.72 I 62.42 
372.38 62.42 
371.84 62.60 

I 

369.68 62.78 
368.96 62.96 
366.26 63.14 

i 
366.26 63.14 
369.50 I 63.14 
366.80 63.68 
359.60 63.86 
360.32 63.68 
358.16 63.50 
356.54 64.04 
357.26 : 64.22 
359.60 64.58 
362.12 

I 

64.40 I 

363.56 
I 

64.94 
368.42 i 64.58 
372.38 64.40 
379.04 64.40 
385.52 64.58 
386.96 65.12 
391.64 64.94 
394.70 65.30 
400.10 I 64.94 I I 

) 401.36 64.58 
407.30 I 64.76 
406.76 65.30 
409.10 I 65.66 I 

409.64 I 65.30 
I 413.06 65.48 

414.86 I 65.84 
414.14 66.02 
415.40 

I 
65.66 

417.56 65.66 
418.46 65.84 
420.98 I 66.02 I 

422.06 65.66 
422.24 65.84 

I 

423.86 66.20 
426.38 66.02 
425.84 

I 
65.84 

I 426.56 I 65.84 
427.64 65.84 



RTA Temperature Profile: RTAN 
10/9/97 Worst Case Soil. Nitrogen Purge, 900°f 

Cummulative RTA RTA RTA lmplnger 
Run Time 

I 
Offgas Surface Exit Gas Exit Gas 

Time min. Of Of Of Of Of 
10:13:59 15.10 722.12 690.62 1243.76 428.72 66.02 
10:14:05 15.20 726.62 694.94 1241.96 428.90 66.38 
10:14:17 15.40 735.80 703.76 1236.56 429.26 66.38 
10:14:23 15.50 737.78 707.90 1232.96 429.62 66.02 
10:14:35 15.70 745.88 716.36 1227.20 429.62 66.20 
10:14:41 15.80 749.84 720.50 1224.86 429.08 66.74 
10:14:53 16.00 755.42 727.70 1218.74 433.04 66.20 
10:14:59 16.10 758.12 730.76 1215.32 437.90 65.66 
10:15:11 16.30 764.96 738.14 1210.10 429.08 66.02 
10:15:17 16.40 768.20 742.10 1207.58 427.64 66.20 
10:15:29 16.60 775.04 749.30 1202.72 425.30 66.74 
10:15:35 16.70 778.64 752.36 1200.02 424.40 66.38 
10:15:47 16.90 783.86 759.02 1194.98 422.96 66.38 
10:15:53 17.00 787.46 762.26 1192.82 422.24 66.74 
10:16:05 17.20 793.76 768.56 1187.96 420.80 66.74 
10:16:11 17.30 789.44 771.80 1186.16 421.34 66.74 
10:16:23 17.50 797.54 777.20 1181.48 419.90 66.74 
10:16:29 17.60 800.24 780.26 1179.50 418.10 66.56 
10:16:41 17.80 806.18 785.12 1175.00 415.58 66.74 
10:16:47 17.90 806.72 788.18 1173.20 415.22 67.10 
10:16:59 18.10 813.02 793.40 1169.06 413.78 67.28 
10:17:11 18.30 814.82 798.08 1164.92 412.16 66.92 
10:17:17 18.40 818.42 800.24 1162.76 411.26 67.10 
10:17:29 18.60 821.84 804.56 1158.62 409.10 66.74 
10:17:35 18.70 824.90 807.08 1156.82 408.74 66.92 
1C:17:47 18.90 827.96 811.40 11C3.04 407.30 66.92 
10:17:53 19.0() 828.50 813.20 1150.88 406.22 66.74 
10:18:05 19.20 833.36 817.34 1147.46 404.42 66.74 
10:18:11 19.30 835.34 819.32 1145.66 403.16 66.74 
10:18:23 19.50 839.66 823.10 1142.24 401.36 66.92 
10:18:29 19.60 841.10 824.90 1140.62 400.46 66.92 
10:18:41 19.80 844.52 828.50 1137.20 398.84 67.10 
10:18:47 19.90 847.04 830.12 1135.22 397.76 66.92 
10:18:59 20.10 850.82 833.72 1132.34 396.68 67.10 
10:19:05 20.20 851.18 835.34 1130.90 396.32 67.64 
10:19:17 20.40 854.42 838.58 1127.66 394.88 67.82 
10:19:23 20.50 856.40 839.66 1125.68 393.98 67.10 
10:19:35 20.70 858.38 842.36 1122.44 392.18 66.92 
10:19:41 20.80 860.00 844.16 1121.00 391.64 67.28 
10:19:53 21.00 862.34 846.68 1117.94 389.48 67.10 
10:19:59 21.10 863.78 847.76 1115.96 388.76 66.74 
10:20:11 21.30 866.30 850.46 1113.44 387.32 67.10 
10:20:17 21.40 868.28 852.26 1111.82 386.42 67.28 
10:20:29 21.60 870.26 854.78 1109.12 384.62 67.64 
10:20:35 21.70 872.06 855.86 1108.22 383.90 67.64 
10:20:47 21.90 874.22 858.02 1105.16 381.20 67.64 
10:20:53 22.00 874.76 859.46 1103.54 379.58 67.64 
10:21:05 22.20 877.10 861.62 1100.84 377.06 67.64 
10:21:11 22.30 879.08 862.34 1099.58 375.98 67.46 
10:21:23 22.50 880.16 864.50 1097.06 373.64 67.64 



10/9/97 

: Cummulative I 
Run 1 Time 
Time • (min.) 

10:21:29 
I 

22.60 
10:21:41 22.80 
10:21:47 22.90 
10:21:59 23.10 
10:22:05 23.20 
10:22:17 23.40 
10:22:23 i 23.50 
10:22:35 I 23.70 , 

10:22:41 23.80 
10:22:53 : 24.00 I 

I I 10:23:05 i 24.20 I 

10:23:11 24.30 
10:23:23 ! 24.50 I 

I i 
10:23:29 24.60 I 

10:23:41 24.80 J ' , 
10:23:47 24.90 I 

10:23:59 
I 

25.10 I 

10:24:05 25.20 i 10:24:17 25.40 

I 
10:24:23 I 25.50 
10:24:35 I 25.70 
10:24:41 : 25.80 
10:24:53 26.00 
10:24:59 26.10 
10:25:11 26.30 
10:25:17 26.40 
10:25:29 26.60 i 

10:25:35 26.70 I 
I 

10:25:47 I 26.90 ' 

10:25:53 I 27.00 
10:26:05 27.20 
10:26:11 27.30 
10:26:23 27.50 
10:26:29 27.60 
10:26:41 27.80 
10:26:47 27.90 
10:26:59 28.10 
10:27:05 28.20 
10:27:17 28.40 
10:27:23 28.50 
10:27:35 28.70 
10:27:41 28.80 
10:27:53 29.00 
10:27:59 29.10 
10:28:11 29.30 
10:28:17 29.40 
10:28:29 29.60 
10:28:35 29.70 
10:28:47 29.90 
10:28:53 30.00 

RTA Temperature Profile: RTAN 
Worst Case Soil. Nitrogen Purge, 900°F 

RTA RTA I RTA 
Soil Off gas 

I 
Surface 

(oF} (oF) (oF) 

881.06 I 865.58 
I 

1095.08 
883.76 I 867.74 1092.74 
884.84 868.64 1091.84 
886.46 870.80 1089.32 
887.54 871.70 1087.34 
888.98 873.50 1084.82 
890.24 874.58 1084.28 

I 892.22 876.38 1082.12 
892.58 876.74 1080.14 
894.02 878.36 I 1077.80 i 
895.82 

I 
879.80 1075.46 

896.54 881.06 1074.74 
! 898.34 ! 882.50 1072.22 
I 

898.52 882.50 1070.78 
899.96 I 883.94 1052.96 
901.04 884.84 1030.46 
899.42 884.84 993.56 
897.62 I 884.30 ! 1022.90 
893.84 882.50 I 1032.98 
892.40 880.88 I 1035.14 
887.72 877.10 1036.40 
885.02 874.94 

I 
1036.58 

876.20 869.36 1036.40 
872.60 i 865.40 I 1035.32 ' I 

856.58 I 853.70 ! 1033.88 
855.14 846.86 1033.88 
840.02 832.64 1032.26 
829.76 ' 825.08 ' 1031.18 

' 
I 

815.18 I 808.88 1029.20 I 

809.78 800.24 1028.12 
791.96 781.52 1026.14 
781.88 770.72 1024.88 
759.74 749.48 1022.90 
748.04 738.14 1022.18 
722.66 714.20 1020.20 
702.14 701.60 1018.40 
665.60 674.96 1016.60 
642.92 661.46 1015.34 
607.46 635.00 1013.36 
584.42 623.12 1012.46 
552.02 599.18 1010.84 
537.26 587.48 1009.04 
512.24 563.72 1007.06 
501.08 553.28 1006.16 
477.32 532.04 1003.82 
459.14 521.60 1002.74 
434.84 499.64 1000.76 
419.36 488.84 999.86 
401.72 469.04 997.34 
412.52 459.50 996.62 

i RTA lmpinger 

I Exit Gas Exit Gas 
I (oF) .(oF) 

I 
372.20 67.64 
382.28 67.64 
385.16 67.82 
372.56 67.82 
369.32 I 67.64 
365.00 67.64 

I 363.38 ! 68.00 I 

I 
360.68 , 

68.36 
359.06 68.00 

i 356.54 I 67.82 
354.20 68.00 

I 353.12 ! 68.36 I 
I 350.42 

I 

68.36 
349.16 68.00 
347.18 I 68.00 
345.74 68.18 r-' 

343.58 68.18 
343.22 I 68.36 
341.06 68.36 

I 339.26 i 68.54 
' 

336.38 I 68.18 
I 

335.84 ' 68.36 
I 

I 

333.14 
I 

68.72 
I I 331.16 68.54 

328.28 I 68.72 
I 327.56 ' 68.90 I 

324.68 I 69.26 
322.70 68.90 
319.28 ' 68.90 
318.38 69.08 
315.50 69.08 
313.16 68.72 
310.10 68.90 
309.38 69.26 
306.68 69.26 
304.88 69.26 
301.82 68.72 
300.74 68.90 
298.58 69.08 
297.14 69.26 
295.34 69.44 
294.98 69.44 
293.72 69.08 
292.46 69.44 
290.12 69.26 
289.58 69.26 
287.78 69.08 
286.88 69.26 
285.44 69.44 
285.44 69.26 



10/9/97 

' Cummulative 
Run I Time I 
Time i (min.) I 

10:29:05 30.20 

I 10:29:11 30.30 
10:29:23 30.50 

I 
10:29:29 30.60 
10:29:41 30.80 
10:29:53 31.00 I 

! 
10:29:59 31.10 i 

10:30:11 31.30 ' 

10:30:17 31.40 I 

10:30:29 31.60 ' 
10:30:35 31.70 
10:30:47 I 31.90 I 

I 10:30:53 32.00 
' ' 10:31:05 32.20 I 

10:31:11 32.30 
10:31:23 I 32.50 
10:31:29 32.60 
10:31:41 32.80 I 

10:31:47 32.90 
10:31:59 33.10 ' 

' 

) 

10:32:05 33.20 
I 

10:32:17 33.40 I 
! 

10:32:23 33.50 I 

10:32:35 33.70 I 
I 10:32:41 33.80 ' 

I 

10:32:53 34.00 
10:32:59 34.10 
10:33:11 ! 34.30 

I 
I 10:33:17 I 34.40 

10:33:29 34.60 
I 

10:33:35 34.70 
10:33:47 34.90 
10:33:53 35.00 

I 

10:34:05 35.20 
10:34:11 

I 

I 35.30 
10:34:23 35.50 
10:34:29 I 35.60 

RTA Temperature Profile: RTAN 
Worst Case Soil. Nitrogen Purge, 900°F 

RTA 

I 
RTA RTA 

Soil Offgas i Surface I 
(oF) (oF) I (oF) 

366.80 I 440.42 I 994.82 
351.14 431.78 994.10 

I 

328.64 414.86 I 991.40 
319.10 406.94 I 990.68 
299.66 391.64 I 988.70 
289.94 377.42 I 986.72 

' I 
277.34 i 371.12 I 985.82 

' 
258.80 I 357.62 983.30 I 

252.86 I 351.50 982.76 
237.20 I 339.62 981.32 I 

231.26 I 333.68 980.06 : 

210.74 I 322.16 i 978.26 
205.70 ' 316.22 977.00 
194.18 I 305.78 975.56 
189.86 i 300.74 974.30 
181.40 I 290.84 972.68 
167.36 286.16 971.78 
160.52 276.98 970.16 

I 

158.36 I 272.48 
I 

968.72 
156.56 263.66 I 967.28 
144.14 259.70 966.02 
140.18 251.78 I 964.04 
141.26 248.00 i 963.32 
131.36 240.80 I 961.52 
128.12 237.20 ' 960.62 
121.82 230.36 958.28 
124.16 I 226.76 957.74 I I 

120.20 I 220.64 955.76 
' 

117.68 I 217.58 954.50 
113.72 211.64 i 952.52 
110.12 208.94 I 952.34 
109.04 203.36 ' 950.72 I 

108.86 200.30 949.64 
i 105.62 195.26 947.84 

105.26 192.74 i 947.30 
105.08 

I 
187.88 

I 
945.50 

102.02 185.72 I 944.78 

RTA lmpinger 
Exit Gas Exit Gas 

(oF) (oF) 
284.54 i 69.26 
283.28 I 69.44 i 

I 
282.02 I 69.26 
281.66 ' 69.26 
281.12 69.26 
281.12 69.44 
280.58 69.44 
280.04 69.26 
280.22 69.44 
280.94 69.62 
280.04 ! 69.26 
280.58 I 69.26 
281.12 69.26 
281.12 69.44 
280.22 69.26 
280.04 69.44 
280.04 69.62 
279.32 69.62 
279.14 I 69.44 
278.06 I 69.26 ' 
277.88 69.44 I 277.16 69.26 
276.80 I 69.26 
275.90 69.26 

I 

275.72 I 69.26 
274.82 69.08 
274.46 69.2€' 
273.92 69.26 
273.56 69.08 
273.02 69.26 
273.02 i 69.26 
272.84 i 69.44 
271.94 69.26 
271.40 ! 69.26 
271.58 I 69.44 
270.68 ' 69.26 
270.14 

I 
69.26 
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: Cummutative RTA 
Run Time I Soil 
nme (min.) I (•F) 

10:16:49 0.00 

I 
64.94 

10:17:01 0.20 60.08 
' 10:17:07 0.30 60.26 

10:17:19 0.50 62.78 
10:17:25 0.60 64.58 
10:17:37 0.80 69.26 I 10:17:43 0.90 70.88 
10:17:55 1.10 I 76.10 
10:18:01 1.20 ' 79.34 : 
10:18:13 1.40 86.90 
10:18:19 1.50 I 88.52 
10:18:31 1.70 ' 93.02 
10:18:37 1.80 95.72 
10:18:49 2.00 10~.20 

10:18:55 2.10 105.80 
10:19:07 2.30 114.98 

~ 
I 

117.68 10:19:13 2.40 
10:19:25 2.60 126.32 .. 

10:19:31 2.70 135.68 
10:19:43 2.90 138.02 
10:19:55 3.10 148.28 
10:20:01 3.20 151.70 
10:20:13 3.40 I 163.58 
10:20:19 3.50 164.48 
10:20:31 3.70 173.66 

' I 10:20:37 ! 3.80 175.28 
10:20:49 4.00 

I 

180.86 
i 

10:20:55 4.10 I 182.30 
10:21:07 4.30 I 191.12 
10:21:13 4.40 I 195.26 
10:21:25 4.60 198.68 
10:21:31 4.70 203.72 
10:21:43 4.90 I 207.68 
10:21:49 5.00 I 209.84 

--· - 10:22:01 5.20 210.74 
10:22:07 5.30 I 210.74 

-- 10:22:19 5.50 i 210.7 .. 
10:22:25 5.60 I 211.10 

5.80 210.92 10:22:37 
10:22:43 

I 

5.90 i 210.92 I 

10:22:55 6.10 i 211.46 
10:23:01 6.20 I 211.64 
10:23:13 6.40 I 211.82 
10:23:19 I 6.50 

I 
212.00 I 

10:23:31 I 6.70 211.46 
10:23:37 6.80 I 211.82 
10:23:49 7.00 

I 
211.82 

10:23:55 I 7.10 211.46 
10:24:07 7.30 211.82 
10:24:13 7.40 211.64 
10:24:25 7.60 

I 
211.64 

10:24:31 I 7.70 211.46 
10:24:43 7.90 ! 211.46 
10:24:49 8.00 211.46 

I 

10:25:01 8.20 I 211.82 
-· 10:25:07 8.30 I 212.00 

10:25:19 8.50 I 212.00 
10:25:25 8.60 212.54 
10:25:37 I 8.80 I 214.88 

RTA Temperature Profile: RTA2 
Typical Case Soil, Air Purge, 7oo•F 

! RTA I RTA ! Filter 

I 
Off gas : Surface I Inlet 

(•F} I t•FJ I (•F) 

I 55.94 I 1030.82 I 175.46 

I 
55.94 I 1041.80 I 175.28 
56.48 I 1044.50 175.10 
58.46 ! 1049.90 ' 175.28 

I 59.36 I 1052.24 I 175.28 
I 61.70 i 1054.40 178.52 I 

! 
i 

63.14 1057.46 184.28 
66.56 : 1058.54 190.22 
68.18 1058.72 

I 
189.68 

: 71.60 ! 1062.32 i 188.42 
73.76 1063.76 

I 
187.16 

79.34 1064.48 186.80 
82.76 1066.64 187.16 
89.06 1068.08 188.42 

' 91.76 i 1070.06 189.50 ! I 

97.34 1070.42 195.08 
100.22 1073.12 196.16 
107.78 I 1073.84 196.52 
111.02 1074.02 196.88 
119.30 1077.62 197.06 
126.86 1078.70 197.24 

: 
130.28 1079.96 197.06 
137.48 ! 1081.94 198.32 

! 141.62 1083.02 i 199.40 
I I 150.26 1085.00 201.38 

I 152.96 
I 1085.90 201.92 ; 

I 161.24 1087.70 203.72 I 
I I 

165.38 1088.42 204.44 
174.38 1090.04 I 206.42 
176.54 1092.20 I 207.32 
183.74 1093.64 209.30 
186.08 1093.46 210.02 
192.02 1094.54 212.36 
195.26 1096.70 ! 215.06 
200.12 1099.04 ', 222.08 
202.28 ' 1098.86 226.04 
205.34 1101.02 234.86 

I 205.34 I 1103.18 I 239.36 
208.58 

I 
1104.26 I 

I 247.28 
208.76 1104.26 250.34 
209.30 1105.70 255.38 : 

' 209.30 
', 

1107.68 257.54 
' 209.30 1109.12 224.96 

I 209.12 1109.84 I 246.02 
I 
' 209.66 i 1110.56 I 260.60 

' 
209.66 1111.82 263.30 

I 
210.38 

I 1112.54 266.90 
210.38 1112.72 ' 268.34 I ' 

: 210.74 1113.08 270.86 
210.38 1113.26 272.48 
210.74 1113.26 274.28 
210.56 i 1114.16 275.18 
210.38 1114.70 276.08 
210.56 1114.52 276.26 

i 210.74 I 1113.80 276.80 
210.74 1114.70 277.70 
210.74 1115.06 278.42 
210.74 1114.52 278.24 
211.10 1114.34 ' 278.96 

Filter I lmpinger 
Outlet i Exit Gas 

(•F) I (•F} 
' 167.36 

I 
62.78 I 

I 167.54 62.60 
I 167.72 62.42 

168.08 62.60 
! 170.60 62.60 

' 201.56 62.42 
i 206.78 61.88 

218.66 60.44 
: 221.00 60.08 I I 207.86 59.72 

204.26 59.72 
214.34 I 59.72 I 

220.64 59.72 
232.16 I 59.54 
236.30 I 59.18 
233.24 57.92 
236.12 I 57.56 
242.24 57.20 
243.86 : 57.20 
246.02 57.02 
248.36 I 57.02 
249.62 56.48 
251.60 I 56.30 
252.14 56.30 
253.04 56.30 ' I I 253.22 I 56.12 I 

254.12 55.94 

I I 255.02 55.94 
256.28 55.94 

I 255.92 i 55.76 
257.00 55.76 
258.26 ' 55.58 
259.16 ! 55.58 
258.62 55.76 
260.96 

I 
55.94 

270.32 55.94 ! 
291.38 56.ju 

I 298.40 I 56.48 
: 305.96 56.66 

311.36 I 56.48 i 310.64 56.66 I I 

! 
310.82 57.02 

I 
I 312.26 I 57.02 

i 310.46 I 57.02 
I 309.56 57.02 I 309.02 I 57.20 

310.46 I 57.38 
i 311.72 57.38 

313.70 
I 

57.74 
' 316.22 57.92 
I 319.64 57.92 

320.72 I 57.74 
' 
I 321.44 57.92 
I 321.26 57.92 
I 322.16 58.10 
I 321.80 I 58.28 

320.00 58.28 
318.20 58.28 

I 316.76 I 58.28 
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1 Cummulative RTA 
Run Time ! Soil 
Time I lmln.) i f•F) 

10:25:49 9.00 
I 

216.32 
10:25:55 9.10 219.38 
10:26:07 I 9.30 I 227.12 
10:26:13 9.40 I 230.54 
10:26:25 I 9.60 237.74 
10:26:31 9.70 240.80 
10:26:43 I 9.90 249.80 I 

10:26:49 10.00 
I 259.70 

10:27:01 
i 

10.20 268.34 
10:27:07 10.30 275.72 I 

10:27:19 
I I 10.50 291.74 

10:27:25 10.60 295.70 
10:27:37 10.80 ! 308.12 
10:27:43 : 10.90 318.92 

I 
10:27:55 I 11.10 I 332.78 
10:28:01 I 11.20 I 339.44 
10:28:13 I 11.40 I 356.54 I 
10:28:19 11.50 362.12 
10:28:31 11.70 375.98 
10:28:37 11.80 

I 

384.62 
10:28:49 12.00 I 397.94 
10:28:55 I 12.10 410.72 
10:29:07 12.30 421.52 
10:29:13 12.40 427.46 
10:29:25 I 12.60 I 441.86 I 

10:29:31 I 12.70 I 444.92 
10:29:43 I 12.90 456.80 I i 
10:29:49 ! 13.00 I 462.74 

I 
10:30:01 13.20 473.36 
10:30:07 13.30 483.98 

I ! 
10:30:19 I 13.50 489.38 
10:30:25 13.60 494.06 
10:30:37 13.80 504.50 
10:30:43 13.90 510.26 
10:30:55 14.10 516.56 
10:31:01 14.20 522.14 
10:31:13 14.40 532.04 
10:31:19 14.50 534.20 
10:31:31 

I 
14.70 542.30 

10:31:43 14.90 552.74 
10:31:49 15.00 553.82 

i 
10:32:01 15.20 559.58 
10:32:07 i 15.30 563.72 
10:32:19 15.50 571.82 
10:32:25 15.60 574.88 
10:32:37 15.80 582.44 
10:32:43 15.90 585.32 
10:32:55 16.10 591.08 
10:33:01 16.20 I 593.42 
10:33:13 I 16.40 I 601.52 
10:33:19 16.50 604.04 
10:33:31 

i 
16.70 

I 
611.24 

10:33:37 I 16.80 614.30 
10:33:49 17.00 620.06 
10:33:55 17.10 623.48 
10:34:07 17.30 632.12 
10:34:13 i 17.40 633.74 
10:34:25 17.60 641.12 
10:34:31 17.70 644.36 

RTA Temperature Profile: RTA2 
Typical Case Soil, Air Purge, 7oo•F 

RTA 

I 

RTA I 
I I 

I 
Offgas Surface ! 

{•F) ,.F) I 
I 211.82 1114.34 

212.18 1115.78 
I 213.62 1115.96 ! 

I 214.16 1114.52 I 

I 215.96 1114.70 
217.22 1116.14 

I 221.18 1115.78 
223.52 1114.34 
230.18 1114.52 

I 234.32 1115.42 
I 243.32 1115.78 

247.10 1115.06 ! 
256.10 I 1115.06 I 

I 

259.70 ! 1116.14 ! 
269.96 I 1115.96 I 275.36 I 1115.78 
286.34 1116.14 I 
292.28 1116.86 

I 

304.70 I 1117.04 
310.82 1116.68 
323.60 1117.04 
330.98 I 

I 

1117.04 
344.84 1116.86 
351.68 1117.40 ! 
365.90 1117.58 i 

I I 

i 
372.74 I 1117.40 

I 386.42 ! 1117.76 
393.80 I 1118.30 I 

I 
406.94 1117.94 I 

413.24 1117.22 i I ! 
425.84 1117.58 
432.14 1118.12 I 

444.92 1118.68 I 

450.68 1118.30 
462.74 1118.30 

I 
I 

467.96 1118.84 i 
479.48 1118.48 

I 485.06 ! 1118.12 
496.22 1118.12 

I 506.84 i 1118.30 
I 511.88 I 1118.48 

I 

I 521.78 I 1118.66 
527.00 I 1118.30 
536.54 I 1118.48 
540.50 1119.02 
549.50 ! 

1119.20 I 

i 553.82 
I 

1118.12 
! 562.46 1118.30 ! 

567.32 1119.56 I 

I 575.78 1119.56 i 
I 579.92 1119.38 I 

587.66 1119.38 
I 591.44 I 1119.92 

I 598.64 1120.10 I 

; 602.42 
I 

1119.56 
609.98 I 1119.02 
614.12 : 1118.30 I 

I 621.32 1114.88 
624.56 1112.36 

Filter I Filter 
I 

lmplnger 
Inlet 

I 
Outlet Exit Gas 

f•F) f•F) I c·F> 
278.60 I 313.52 58.28 I 

278.78 l 313.52 58.64 I 

276.98 I 307.40 58.64 
271.94 I 303.26 58.28 
264.20 i 297.50 58.28 
266.00 I 296.42 58.28 
270.50 I 289.94 

I 

58.10 I 
270.68 284.00 57.56 
270.32 i 277.34 I 57.38 
269.96 

I 276.80 i 57.56 I 

268.34 I 273.20 57.74 
266.90 270.50 I 57.38 
263.84 267.98 57.38 
262.22 I 267.26 57.38 
258.26 i 265.46 

I 
57.38 

256.46 265.64 
I 57.56 

252.68 262.76 I 57.74 
251.06 264.56 57.92 
248.18 266.36 58.10 
246.38 267.62 58.10 
243.86 269.60 58.28 
242.42 270.68 58.10 
239.54 272.12 58.10 
238.28 ! 272.12 58.28 
234.86 I 246.38 58.64 
234.14 I 243.50 I 58.46 
231.44 I 238.28 58.64 
230.72 I 245.84 59.18 
228.02 I 254.66 58.64 
227.30 

I 

259.88 58.64 
226.22 265.46 58.64 
225.50 267.98 59.00 
225.14 271.94 59.18 
225.14 272.48 59.18 
224.06 361.58 59.00 
223.34 422.42 58.82 
222.26 I 386.24 58.64 
222.44 I 384.26 l 59.00 
222.08 381.74 I 59.00 
222.08 

I 

I 380.30 I 59.36 
221.54 i 380.48 58.82 

I I 222.08 396.86 58.82 
222.62 I 405.50 59.00 
223.16 413.78 59.18 
223.16 I 417.38 58.64 
222.98 

I 

420.62 58.28 ) 

I 
222.44 I 419.90 I 58.46 
221.00 ! 450.14 

i 
58.46 i 

221.18 448.52 
I 

58.46 
221.18 I 426.38 i 58.46 
22082 I 423.32 58.82 ! 
220.46 419.54 ! 58.82 
220.28 I 416.66 58.64 
219.38 I 417.56 I 58.46 
218.48 416.84 

I 
58.46 

218.30 419.00 58.46 
218.84 417.92 58.82 
218.66 419.00 58.82 
217.94 418.46 58.28 
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Cummulative RTA 

I Run Time Soil 
Time I (min.) rFl 

10:34:43 17.90 650.84 
10:34:49 18.00 654.44 
10:35:01 18.20 658.22 
10:35:07 I 18.30 661.64 
10:35:19 \ 18.50 667.40 
10:35:25 18.60 671.36 
10:35:37 I 18.80 678.20 
10:35:43 18.90 679.64 
10:35:55 19.10 684.32 
10:36:01 I 19.20 686.48 
10:36:13 19.40 I 691.34 I 

10:36:19 19.50 I 693.68 
' 10:36:31 19.70 

I 
698.36 

10:36:37 19.80 701.42 
10:36:49 ! 20.00 705.20 
10:36:55 20.10 I 708.44 
10:37:07 20.30 712.22 
10:37:19 I 20.50 714.38 
10:37:25 20.60 ' 715.82 
10:37:37 20.80 716.54 
10:37:43 I 20.90 717.08 
10:37:55 21.10 I 716.54 
10:38:01 21.20 716.00 
10:38:13 21.40 714.74 
10:38:19 21.50 713.48 
10:38:31 21.70 710.78 ' I 

' 10:38:37 ! 21.80 707.90 
10:38:49 22.00 704.30 
10:38:55 22.10 700.88 
10:39:07 ' 22.30 693.14 
10:39:13 22.40 692.06 
10:39:25 22.60 I 684.68 
10:39:31 22.70 682.52 
10:39:43 22.90 675.50 
10:39:49 23.00 670.46 
10:40:01 23.20 656.42 
10:40:07 23.30 645.98 
10:40:19 23.50 617.54 
10:40:25 23.60 611.42 
10:40:37 23.80 579.92 
10:40:43 23.90 560.84 
10:40:55 24.10 519.98 
10:41:01 24.20 512.24 
10:41:13 24.40 487.04 
10:41:19 24.50 462.74 
10:41:31 24.70 433.40 
10:41:37 24.80 426.02 
10:41:49 25.00 393.26 
10:41:55 25.10 386.60 
10:42:07 25.30 361.76 
10:42:13 25.40 351.14 
10:42:25 25.60 330.44 
10:42:37 25.80 317.48 
10:42:43 25.90 308.66 
10:42:55 26.10 294.08 
10:43:01 26.20 283.28 
10:43:13 26.40 265.46 
10:43:19 26.50 265.28 
10:43:31 26.70 245.12 

RTA Temperature Profile: RTA2 
Typical Case Soil, Air Purge, 700•F 

I RTA I RTA Filter 

I 
I 

Off gas I Surface I Inlet 
c•fl I c•fl I .t•fl 

631.40 I 1108.04 I 217.76 I 

635.36 
I 

1105.88 I 218.12 
641.66 1101.02 

I 

217.58 
644.36 1098.86 I 217.04 
651.02 I 1094.72 217.04 

I 654.26 I 1091.84 I 217.22 
I 660.74 ! 1087.70 217.22 
i ' 

663.44 I 1086.08 217.22 I I 
669.56 I 1082.12 217.22 
672.62 1079.06 216.50 ' i 

! 678.56 1074.92 215.60 
681.26 1073.84 215.78 
687.56 1070.42 215.42 
690.44 i 1067.72 215.06 
695.48 1063.94 

, 
214.52 

I 698.18 1063.22 214.88 
702.68 1023.98 214.34 
707.00 980.42 214.16 
708.44 

' 
1015.52 213.26 

710.96 1028.84 212.72 
712.04 1031.36 212.72 

' 713.48 1033.70 212.00 
713.66 1033.52 211.28 

I 714.20 1033.88 210.92 
714.38 1033.52 210.92 

I 713.12 
i 

1031.90 I 210.02 , 
I 
I 711.50 : 1030.64 209.48 

709.34 I 1029.38 209.12 

I 707.72 1027.40 208.58 
I 704.48 1026.14 208.40 

702.86 1025.24 208.22 
697.46 1022.90 207.68 
693.32 1020.74 206.42 
685.22 1018.22 205.52 
680.90 1017.32 204.98 
668.84 1014.98 204.08 
661.10 1013.36 203.90 
643.46 1011.02 202.46 
634.10 1010.12 202.28 
615.20 1007.78 201.56 
604.58 1005.98 200.84 
583.70 1004.18 199.94 
572.72 1002.56 199.40 
552.92 999.68 198.50 
542.84 998.60 198.14 
523.22 996.08 197.06 
513.32 994.64 196.16 
494.06 992.30 195.26 
485.24 991.58 194.72 
467.06 98852 193.46 
458.78 987.08 193.10 
441.86 984.74 192.38 
425.84 982.40 191.48 
417.74 981.32 191.48 
402.44 979.52 190.94 
395.42 977.72 190.40 
381.02 976.28 190.22 
373.82 975.38 19022 
359.96 973.22 189.50 

I Filter \ lmpinger 

I 
Outlet I Exit Gas 

(•f) (•f) 
! 417.02 

I 
58.28 

I 417.74 58.64 
417.56 58.28 
417.92 

! 
57.74 

I 
419.00 58.10 I 

I 417.38 I 58.28 
416.66 58.46 

' : 
' 417.56 58.28 I 

I 

! 
416.66 

I 
58.28 

414.50 58.10 
438.62 I 

58.10 
454.64 58.28 
423.86 

! 

I 58.28 
418.82 58.28 
415.22 i 58.28 
415.22 58.64 
413.42 58.46 
411.80 58.64 
409.10 i 58.28 
406.40 58.10 
406.94 I 58.28 
403.88 I 

58.28 
401.00 : 58.10 

I 397.94 I 58.28 
397.58 58.64 

i 395.60 I 58.28 
\ 

I 392.36 I 57.92 
388.22 

' 
58.28 

386.96 58.10 
' 382.28 

' 
58.64 

379.04 58.82 
374.72 59.18 
372.02 58.28 
366.98 58.46 
363.38 ' 58.82 
360.50 58.82 
363.38 58.64 
356.54 58.46 
354.38 59.00 
350.78 59.18 
348.08 58.82 
343.04 59.00 
343.76 59.00 
341.60 59.36 
337.64 59.18 
333.14 59.00 
332.06 59.36 
329.36 59.36 
326.84 59.36 
325.04 59.18 
324.32 59.00 
322.34 59.18 
319.64 59.00 
319.10 59.18 
317.66 59.18 
317.30 59.18 
315.50 59.36 
314.78 59.54 
313.52 59.36 
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1 Cummulative 
1 

RTA 
Run Time / Soil -

Time ! (min.) (•F) 
10:43:37 ! 26.80 I 242.96 
10:43:49 i 27.00 I 227.66 
10:43:55 I 27.10 225.86 
10:44:07 I 27.30 209.48 
10:44:13 I 27.40 211.82 I 

10:44:25 i 27.60 202.28 
10:44:31 I 27.70 195.98 
10:44:43 I 27.90 186.80 
10:44:49 28.00 

i 
180.14 I 

10:45:01 I 28.20 170.42 
10:45:07 : 28.30 169.88 ! 
10:45:19 28.50 160.88 : 
10:45:25 28.60 ' 156.74 
10:45:37 28.80 159.44 
10:45:43 i 28.90 152.06 
10:45:55 I 29.10 149.54 

. ......, 
10:46:01 29.20 142.52 

I 
10:46:13 I 29.40 142.88 
10:46:19 29.50 131.18 
10:46:31 29.70 136.04 
10:46:37 29.80 129.02 

I I 

10:46:49 I 30.00 129.74 
10:46:55 I 30.10 119.30 I 

10:47:07 i 30.30 114.62 
i I 

10:47:13 I 30.40 115.88 
10:47:25 ! 30.60 i 113.54 I 

; 10:47:31 30.70 
I 

113.54 
10:47:43 ' 30.90 110.66 
10:47:49 i 31.00 111.38 
10:48:01 I 31.20 I 107.60 
10:48:07 31.30 106.88 
10:48:19 31.50 105.26 
10:48:31 

' 
31.70 102.20 

10:48:37 31.80 100.76 
' 10:48:49 I 32.00 103.10 

10:48:55 32.10 I 102.02 - 10:49:07 32.30 I 100.94 
10:49:13 32.40 

I 

98.96 i 
10:49:25 32.60 99.14 
10:49:31 32.70 

I 
97.16 I 

10:49:43 32.90 I 98.06 
10:49:49 33.00 96.80 
10:50:01 33.20 I 94.10 I 
10:50:07 

I 
33.30 I 93.92 

10:50:19 33.50 I 92.30 
10:50:25 33.60 92.30 
10:50:37 I 33.80 91.94 
10:50:43 

I 
33.90 91.94 

10:50:55 
I 34.10 91.76 

10:51:01 34.20 : 91.58 
10:51:13 34.40 91.22 
10:51:19 I 34.50 i 91.40 

i 10:51:31 34.70 I 91.22 
10:51:37 34.80 

! 
91.40 

10:51:49 35.00 91.22 : 
10:51:55 35.10 91.22 
10:52:07 35.30 91.22 
10:52:13 35.40 i 90.86 
10:52:25 35.60 I 90.86 

RTA Temperature Profile: RTA2 
Typical Case Soil, Air Purge, 700•F 

I RTA 

I 
RTA 

I 
i 

I 
Off gas Surface 

(•F) (•f) 

I 
352.94 971.78 
339.98 969.62 
334.04 968.54 
322.70 967.28 
316.58 965.84 
305.96 964.22 
300.56 962.78 
290.30 960.26 

' 285.08 959.54 
! 275.72 957.74 

271.58 956.48 I I 262.40 954.50 i 

I 258.08 953.42 
249.98 951.26 I 

I 
246.02 I 950.18 ! I 

i 238.28 i 948.38 
I 

' 234.14 947.30 ' 
I I 
I 226.76 945.14 

I 

I 223.70 943.88 I 

217.58 942.26 
214.34 I 941.18 I 

208.22 ' 939.56 i 
' 205.16 938.48 I 

I 

199.40 936.32 I 
' 196.70 935.06 

191.48 933.08 
189.50 932.54 
184.64 930.92 
182.30 I 929.48 
178.16 i 927.86 ! 

175.82 926.96 I 
171.32 I 924.98 I 

I I 
I 167.54 923.36 
I 

165.38 922.10 

I 
161.96 920.30 
159.98 919.40 

' 156.56 917.60 I 

I 154.76 917.06 I 
151.52 914.90 
149.72 913.82 
146.66 912.20 
144.86 911.12 
142.16 909.86 
140.72 908.60 
138.20 906.98 
137.30 906.26 
135.50 904.10 
134.60 903.02 
133.34 

I 
901.40 

I 132.44 900.50 

I 
130.82 898.52 
130.46 I 898.16 I 

129.38 
I 

896.54 
128.84 894.74 

I 
127.58 ! 894.38 
126.86 893.12 
125.78 890.96 
125.42 890.42 i 

I 124.16 888.08 i 

Filter I Filter 

I 
lmpinger I 

Inlet Outlet Exit Gas 
t•fl 

I 

t•Fl (•F) I 

188.96 i 312.98 I 59.00 
188.78 

I 
312.08 I 59.00 

188.60 311.00 59.18 
189.50 316.58 

I 
59.72 

189.86 i 323.96 59.54 
191.12 j 330.44 59.72 
190.94 ' 328.10 59.18 
191.48 I 327.74 58.82 
192.20 I 331.70 59.00 
192.56 331.52 58.82 
192.56 327.74 58.64 
192.92 325.76 I 58.64 
193.10 ' 328.46 ' 58.82 
193.28 327.56 i 58.82 
192.74 323.42 

: 
58.46 ' 

193.28 326.30 58.46 
193.64 330.44 58.28 
193.28 322.34 58.28 
193.10 316.40 I 58.28 
192.92 316.94 

I 
58.46 

193.28 322.16 58.64 
193.82 323.42 58.82 
193.82 318.92 58.82 
193.28 314.60 I 

58.28 
193.28 316.76 I 58.28 
193.28 I 314.96 I 58.46 

' 
193.28 310.64 i 58.46 

309.38 
i 58.64 193.28 

193.28 312.44 58.46 
I 

193.28 310.82 i 58.64 
192.92 307.58 58.64 
192.38 305.96 58.64 
192.20 303.98 58.64 
192.20 305.06 ! 58.46 
191.84 303.80 I 58.64 
191.30 301.10 ' 58.64 
190.94 ' 300.02 58.82 
190.58 I 301.46 58.64 
190.40 300.56 58.82 
189.68 297.68 58.46 
189.50 296.96 I 58.46 
189.50 297.86 

I 

58.46 
189.50 I 297.32 58.82 
188.78 I 295.34 58.46 
187.70 i 280.04 58.82 i 
186.62 269.96 I 59.18 
184.46 I 262.58 I 59.36 I 

I 

183.56 i 261.14 59.18 
182.84 I 259.34 59.54 
181.94 258.44 59.72 
180.86 256.82 I 59.72 
180.68 i 256.46 I 59.72 

I I 

179.96 ' 255.20 59.90 
179.78 254.48 

' 
60.26 

179.06 253.40 60.44 
I 178.88 253.22 60.62 

178.16 I 251.78 I 60.62 
1n.2s 251.06 60.44 
176.90 ' 249.98 i 60.62 
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1 Cummulative I RTA 
Run Time Soil 
Time I (min.) ~Fl 

10:52:31 I 35.70 91.04 
10:52:43 35.90 91.22 
10:52:49 36.00 91.22 
10:53:01 36.20 91.22 
10:53:07 36.30 91.04 
10:53:19 36.50 91.22 
10:53:25 36.60 91.22 
10:53:37 36.80 90.86 
10:53:43 36.90 90.86 
10:53:55 37.10 90.86 
10:54:07 37.30 91.22 
10:54:13 37.40 91.22 
10:54:25 37.60 91.22 
10:54:31 I 37.70 91.04 
10:54:43 37.90 91.22 

RTA Temperature Profile: RTA2 
Typical Case Soil, Air Purge, 7oo•F 

I RTA 
I 

RTA 

I 
Filter 

I Offgas Surface Inlet 
(•f) I (•F) (•F) 

I 
123.98 

I 

887.36 I 176.90 
123.26 886.82 176.90 
122.90 885.92 I 176.54 

I 
122.00 883.58 I 176.00 
121.46 883.22 I 175.64 

I 
120.74 880.52 175.46 

I 
120.38 880.52 175.10 
119.30 878.18 174.56 

i 
118.94 

I 
877.64 174.38 

I 
118.22 876.20 174.02 

I 117.86 874.76 I 173.84 
I 

117.50 I 873.32 I 173.30 
I 116.78 872.06 172.94 
I 116.42 i 871.70 I 172.22 

115.88 869.00 166.28 

i Filter 

I 
lmpinger 

Outlet Exit Gas 
I (•F) (•F) 

I 
249.44 60.80 
248.72 61.34 

! 248.54 61.34 
247.10 61.16 
246.74 61.52 
245.84 61.70 
245.30 61.52 
243.86 61.34 

I 243.68 I 61.52 
I 242.78 ! 61.52 
I 241.88 62.06 
I 

I 
241.34 I 61.88 

i 236.12 ! 62.06 
231.62 62.06 I 
213.08 62.24 

-
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Run 

Time 

15:12 
15:13 
15:14 
15:15 
15:16 i 
15:17 I 

15:18 I 

15:19 
i 

15:20 i 

15:21 
15:22 
15:23 
15:24 
15:25 I 

15:26 
15:27 

I 

' ' 
15:28 i 
15:29 
15:30 i 

15:31 I 

I 
15:32 ' 

I 

15:33 
15:34 
15:35 ' 

15:36 ' I 

15:37 
15:38 
15:39 
15:40 
15:41 
15:42 
15:43 
15:44 
15:45 
15:46 I 

I 

RTA Temperature Profile: RTA1 
Worst Case Soil. Air Purge, 900°F 

Cummulative 1 RTA THC in 

Time Soil RTA Offgas 

(min.) (oF) 
I 

(ppmv) 

0 68.4 

I 
5,757.4 

1 85.6 6,383.8 
2 132.3 7,077.5 
3 176.4 6,875.2 
4 210.2 7,270.2 
5 212.5 8,532.3 
6 I 214.5 7,973.7 
7 i 231.4 ' 7,665.3 I I 

8 i 281.1 I 7,742.4 
9 370.4 8,079.7 
10 456.1 10,941.5 
11 527.4 14,207.6 
12 591.1 18,055.8 
13 635.4 I 21,435.1 
14 683.2 I 23,375.4 I 
15 730.2 23,666.4 
16 766.0 25,639.0 
17 793.8 27,627.8 
18 818.4 29,972.3 
19 840.0 31,896.4 
20 860.5 3~.785.7 
21 876.6 I 31,524.5 
22 889.5 I 28,581.8 
23 897.6 23,520.9 
24 865.8 I 17,198.8 
25 717.8 13,577.0 
26 544.8 11,846.9 
27 409.1 10,925.3 
28 297.1 10,068.3 
29 228.7 9,373.1 
30 176.9 8,855.7 
31 145.9 8,499.9 
32 129.6 8,282.0 
33 115.0 8,137.5 
34 106.0 I 7,992.9 

I 
CO in 

RTA Offgas 

(ppmv) 

0.0 
0.0 
5.0 

i 105.7 
i 276.7 
I 548.4 
' 1,021.4 

3,144.7 I 

i 6,405.2 
I 7,995.1 

26,561.6 
49,072.8 
68,152.4 

i 72,067.0 
: 69,521.0 
I 

63,825.3 
61,973.7 
58,330.8 
55,654.0 
53,098.0 
49,515.5 
44,242.5 
36,866.2 
22,908.7 
11,939.9 
6,445.4 
3,990.0 
2,993.8 
1,937.1 
1,061.7 
397.5 
85.5 
0.0 
0.0 

I 0.0 
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Run 

Time 

09:58 
09:59 
10:00 
10:01 
10:02 
10:03 
10:04 
10:05 
10:06 
10:07 
10:08 
10:09 
10:10 
10:11 
10:12 
10:13 
10:14 
10:15 
10:16 
10:17 
10:18 
10:19 
10:20 
10:21 
10:22 
10:23 
10:24 
10:25 
10:26 
10:27 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 

RTA Temperature Profile: RTAN 
Worst Case Soil. Nitrogen Purge, 900°F 

I Cummulative RTA I THC in 

Time Soil 
I 

RTA Offgas 
I (min.) (oF) (ppmv) 

0 72.7 I 2,770.3 
1 108.7 4,663.0 
2 159.6 5,826.1 
3 197.1 7,021.0 
4 216.5 6,851.8 

I 5 226.9 6,524.0 
I 6 249.8 I 6,513.4 ! 

I 
I 

7 300.9 7,592.0 
8 I 358.3 7,930.3 ! 

9 I 431.2 I 7,983.2 
10 499.6 8,363.9 
11 

I 

I I 546.3 I 10,564.1 
i 12 598.3 13,491.6 

I 

I 13 I 634.8 I 16,578.9 I 

I 14 679.8 19,630.6 
! 

15 722.1 21,564.6 
16 755.4 23,267.9 
17 787.5 24,918.0 
18 813.0 26,603.6 
19 828.5 28,608.5 
20 850.8 30,347.3 
21 

I 
862.3 

I 
31,429.6 

22 874.8 30,098.9 I I 

23 
I 886.5 I 30,329.5 

24 894.0 29,815.0 
25 899.4 26,674.5 
26 876.2 21,422.7 
27 809.8 16,649.8 
28 665.6 14,503.0 
29 512.2 13,083.5 
30 412.5 12,356.1 
31 289.9 11,770.6 
32 205.7 11,273.8 
33 156.6 10,777.0 
33 121.8 10,457.6 

I 

34 108.9 10 102.8 

I COin 

j 
RTA Offgas 

I (ppmv) 

494.7 
484.7 
504.7 

I 
534.7 
594.7 

I 844.5 
I 

1,374.2 I 

I 

i 
2,123.8 

I 5,881.6 
I 6,071.5 

6,781.1 
10,928.8 I -

: 16,255.7 
I 20,773.2 

I 
23,301.7 
23,191.8 
23,321.7 
20,983.0 
17,714.9 

I 15,206.3 I 

I 13,477.3 
12,238.0 

I 10,758.9 I 

I 

10,978.7 I 

I 

10,349.1 
8,9t:J~.9 
6,551.3 
4,182.6 
3,153.2 
2,363.7 
1,774.0 
1,274.3 

I 954.5 
I 764.6 I 
I 

I 634.6 I 
I 554.7 
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Run 

Time 

10:16 
10:17 
10:18 
10:19 
10:20 
10:21 
10:22 I 

10:23 
I 

I 
I 

10:24 I 

10:25 I 
I 

10:26 I 10:27 I 
10:28 
10:29 
10:30 
10:31 
10:32 
10:33 
10:34 I 

10:35 I 

I 10:36 
I 10:37 

10:38 
10:39 : 

10:40 
10:41 
10:42 
10:43 
10:44 
10:45 
10:46 
10:47 
10:48 ! 
10:49 i 
10:50 I 

RTA Temperature Profile : RTA2 
Typical Case Soil. Air Purge, 700°F 

Cummulative RTA THC in RTA 

Time Soil Offgas 

(min.) (Of) (ppmv) 

0 64.9 1,274.9 
1 76.1 2,168.4 
2 102.2 3,031.8 
3 148.3 

I 
3,393.2 

4 180.9 I 3,644.1 
5 209.8 I 4,206.3 
6 211.5 4,587.8 
7 211.8 5,150.0 
8 211.5 7,850.4 
9 216.3 7,820.3 
10 259.7 8,071.3 

' 11 332.8 l 8,111.4 
12 397.9 8,081.3 
13 I 462.7 

I 

9,624.0 
14 516.6 12,117.2 
15 553.8 13,919.6 
16 591.1 16,109.5 
17 620.1 17,524.5 
18 I 654.4 18,063.5 
19 

I 
684.3 18,215.1 

I 20 705.2 17,120.2 
I 

21 I 716.5 15,031.4 
22 I 704.3 ! 12,420.4 
23 670.5 I 10,213.6 
24 520.0 I 8,647.0 
~5 393.3 I 7,820.3 
26 294.1 I 7,207.9 
27 227.7 6,816.4 
28 180.1 6,505.2 
29 149.5 6,204.0 
30 129.7 5,923.0 
31 111.4 5,651.9 
32 103.1 5,501.3 
33 96.8 5,390.9 
34 91.8 I 5 240.3 

! CO in RTA 

I Offgas (a) 
I 
I (ppmv) 

j 380.7 
370.6 

I 

380.7 
390.7 

I 430.7 
470.8 
561.0 
751.3 

1,091.9 
1,873.2 
4,998.5 
7,042.0 
8,063.8 
18,641.9 
35,671.0 
50,000.0 

' 50,000.0 
50,000.0 
50,000.0 
50,000.0 
40,188.7 
25,774.1 
11,720.0 
6,771.6 
4,637.9 
3,155.4 
1,702.9 
791.4 

I 530.9 
420.7 
370.6 

I 340.6 
! 

330.6 
330.6 
320.5 

{a) The CO monitor was set at a 0- 5% range. This range was set to 0- 10% for subsequent tests. 
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11-~-- Lab Destination B /_@.__~~---- _ ------------. ____________ _ 
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c;orufJt:ct~ntJt- ;'lh~J( s. 11 trr /lltJZ 01 

11 ' 3 ·qtllrP.!I n~:pnr·t nilt.P. [~I)~,. f.'.1 h, I ;I:~ ·~=-:.-.h,l /I}JO><uil t( /(\1 :3112 r Q 
ro 
rn 

Container1 r !Sample 11 Pre- 1\l Sample 1 1 Sample 1 ~' II' Requested Testing ;u :•t . ' Date/Time Condition on D1sposal · 
NumlJcr Description /Type Collected Ty~ servative ~ Receipt Record No. v ........... r ·u~.'.·am --

Ju/1 l1 r JJ') .,.) - 01lb -7 l)jlh- 1-tx"" lJ /_ 17 /o1 tl rl Vlu) 1 t'fAf 
ro 

172t0n c: I) ('t)/\ ~- 0 

~ 

II S ~ -N/(, ~ 23 }1):! Ill 
; 

ro 

11'21 o~ L -J~ ' ·rx'~' ' ' v I§ . .-·_.1[ )( 3( (\; 

11~3 - ()~b- ~ ,. ., ... \. 
11 ' 1•,-,t~~ ~€-IKH-A)!J tC CIIWKuJt: 

<..oJ, p;} 

1/s 3 o~G, Jto 1 L I I\ I 
'~ Ia L'!li 

l. _ ... !r ......... 
~ 

I cJ ) 0~ h .- 2-'t \It - \~ I ~ ; .\; .I 1.. . -
I o hI'\ 1 

1(Jc, f1i'TlJf11L lll/ S 
Ill 

rt-1PtJJt. f:f! w~ 
Ill 

It)) ·f>Yt- .?\ ,, fh- 'fu., ) ~ '1>17'1 .. OJ 
q n 

(/) 

I lS J -o4J 7-- 0 

0 
--

[Jecial Instructions: 23 3 
ossible Hazard Identification: 24 

Unknown).:::(' 
I Sample Disposal: 25 , 

Jon hazarc1 _j Flammable i .J Skin Irritant _j Poison 8 I.J Return to Client IJI Disposal by Lab~- Archive (mos.) Ul 
0 
AI 

LWnar4~d Time Required: 2G I QC Level: 27 
n 

"'·ujecL Specific~~-'-~~) /_(?tlc'Sl- 1/ )/t~ fc:Q..u,?Cffl~JT 
~ 

lnrrnal Rush J I.I.J lt.ij lll.i..J ::J 

Rehnqu1shed by 2U ~ &~- Date: to/9/'11 1 . Received by 28 Date: ~ 
.. c 

tjndl.,re/1\llii>dlll>ll) ,/ _:. -f U.. Time: I P. crtl (Signature/ Alhhat1on) Time: 
n 
£! 
0 

Date: 2. Received by Date: 
::J 

. Relinqu1shed by Ill 

·•Jniltllre/llfftloaltUili Time: (Signature/ Alldllttlon) Time: 

Relinquished by Date: - 3. Received by Date: 
•tjnature /llffdtat•on J Time: (Signature/ Affthatoon) Time: 

:ornments. 29 '~, ~r?tC( 1/7- ~ ry tf:) -I'S tltfv£ )/t .AJt'-iOt-~-J-1 OI)CJJf1 w /}'16-/( ;.1Ay 1L.5 o I{Jtv{i fTX•T.IvL fJtHltJT U1~DP , tJ /) ()12 

---- ------·--



·• ::-'l 
. lf:iTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Pr'njer:t N~1me (-ow ( - ftc_ ~ 

S,unple I I Sample I'• 
Numher t--Df!scription/Type -- ------~--- -

n liS J- aLJr-1 3 1 til ;J 1/Vt {/1 w/tr[ f? 

ftl\"73 -otn-6 
oR[, /t r-Jt L I' lfU E 

C DJ.!IJ~ f/tTE 

" I \'? J - o "t 1- I~ ~ 
·- -............ 

----~ 
I'-.. 

~ 
~ 

. ; ~ --
·~ ~~ 
,'i 

~~ ....... 

/' 
/ 

/'/ 
/ 

-
// 

/ 
/ 

// 
/ . 

\ 
ANALYSIS REQUEST AND 

CHAIN OF CUSTODY RECORD (cont.)* 

Project No 9? 1- ~ 8~·0 I u o OcJu 0 

) 

ONE CONTAINER PER LINE 

Reference Document No. 30 

Page--Z.:.of --z_ 

Samples Shipment Date 

Pate/Time 1
'' Container 1 ' Sample Ill Pre- I ~J Requested Testing ;>11 Condition on :' I Oisposal .'.' 

Collected Type Volume servative Program Recelpt Record No. 
-

TVC r11 fWlll C I 
10 1?11 )- It/h. l/U~ - 11.5-il_L C J/1 C I /l I f"Y 

1'7 ~ 
t"t ~ 'T C cqJ ri?J--' ( 
tA L-111'1 fr T C 

\V "' L 1 / 
/ 

// 
/ 

L/ ! 

L/ 
" .l / 

...... ~ /'~ 

~ £1 . ( / 

. , 
. .r~. 

~1 /_ .. 1 . .. 
f~ ~ ~/-- \.I 

/ t·~ 

~ 
~l P' .· 
~ 'It, ,..J.-t.: // 

/ . . 
~ / 

/. 

// ~ ., 
/ ~ 

' 

·-, 
' 

l 

l 

n.; 
-t 
0 

OJ 
n 
n 
0 

3 
0 
Ql 
::J 
< 
Ul 
Ql 

3 
0 m 
Ul 

:!1 
Cll a. 
n 
0 
0 
< 

• 
Ul 
Cll 
Cll 

u 
Ql 
n 
X' 

g, 
0~ 

3 
0 .., 
Ul 
0 
Cll 
n 
§_ 



., ~ 

. ~TERNATIONAL 
TECHNOLOGY 
CORPORATION 

llro,ect. Name ("ow <: - A-G { 

S<Jmplc II Sample 1'> 

Number --------
Description/Type 

1 
flt:J 3 - o ttr-1 3 

/!l/)1/Vt{j} I.V/tf( f? 

oR(, -4 rJ1 L t1H-UE 
~ I \"73 · Olt7- 6 C ('lJ/I)c_.,._ fltrf 

I~ I \cJ) - 0 "l- 1<5 -J_ 

-- -~ 
~' 

1-....... 

~ 
~ 

: ... 
;~ 
'·· '!! 

~~ -

/ 

/ 
/ 

L 
/ 

// 
/ 

-

i . Q{l;,( ''"' ? 
( ·' . ( 

ANAL.VSIS REQUEST AND 
CHAIN OF CUSTODY RECORD (cont.)* 

Project No. 9':f1-l8~·01 uo OcJuO 

ONE CONTAINER PER LINE 

.) 
·· Reference Document No.30 

Page--Z:_of --z_ 

Samples Shirrnent Date 

Date/Time 11 ' Container 1 ' SampleiH Pre- I ~J Requested Testing <'11 Condition on / I Disposal ;•.' 
Collected Type Volume servative Pr·ogram Receipt Record No. 

ID /7/7 )- ~t(h. 1/Lij -
TVC r11 (1'011 C I 

n.l-iJ L c I II c II) 1 ry 

1'5 'j 
tt~ 'T c arJ -n?-1--' ( 
ULrt 111 fr TC::. 

L 1 \.V v / 
/ 

// 

/ 
// 

' ' 

j/ 
/ 

.I~ /. 
, ...... ~ / ~.b_ 

~~- ~ 
l' ,/' 

~~--
: 

. r! .. , /r. --~ 
I' if..-. t'l!i 

f~ ~'·/ /tf\ ~I 

.~ 
··t ~~ '.· :~ "'· ., ... ,.J>.f; // 

/ 

--
~ / 

/. 

/~ ~ ' ,, 
/ ~' 

' 

.. 

--... 
' 

~ 

J 
r. 
ru 

-
0 

w n 
n 
0 

3 
0 
Ql 

~ 
(/1 
Ql 

3 
0 
Ill 
(/1 

-< 
Ill 

0 
~ 

Tl 

~ 

0 
0 
0 
<: 

• 
Ul 
Ill 
C1l 
CT 
Ql 
n 

0 

0 

3 
0 , 
(/1 
0 
Ill 
n 
iii 
5 

~ 
B 
0 
::J 
(/1 



-
J ., 

"" z c 
>< 
c 



Appendix D 

Starting Soil Analytical Data 
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Appendix F 

RTA Test Analytical Data 
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022801 
-

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Lab File ID: 

CfrDI-) Ai-r 
10/13/97 (RTI11/ 
10/09/97 WD~ST 

10/21/97 GAsE: 
1021914.0 -&OIL-Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-046-1 

Matrix: {soil/wate~) SOIL 

Analyst: DIXON 

Dilution Factor: 1.0 

-""'l% Moisture: not dec. 0 

' -

,_ ) 

.! 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-l 
74-97-5 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
104-51-8 
135-98-8 
98-06-6 
75-15-0 
56-23-S 
108-90-7 
124-48-1 
75-00-3 
110-75-B 
67-66-3 
74-87-3 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrvlon::.cr~le 
Allyl Chlor~de 
Benzene 
Bromobenzene 
Bromochlorometnane 
Bromoa~cnloromecnane 

Bromororm 
Bromometnane 
2-Butanone 
N-Butyl.oenzene 
sec-Butv~benzene 
Tert-Butvl.oenzene 
Caroon D~sulrl.ae 
Caroon Tetracnlor~ge 
Chlorobenzene 
Chlorodl.oromometnane 
Chloroecnane 
2-Chloroetnyl Vlnyl Etner 
Ch..1..ororor-m 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/kg 

50 
5 
5 
5 
5 
!:I 

2 
5 

10 
10 

5 
5 
5 
5 
5 

_5 
5 

10 
1_{)_ 

5 
10 
5 
5 

1, 2- D l.brorno -:3 -_G_[ll_orq_Q_ropane 5 
1,2-Dl.bromoethane 5 
Dl.bromcmethane 5 
1,2-Dl.cnlor-obenzene 5 
1,3-Dlcnlorobenzene 5 
1,4-Dlcnlorooenzene 5 
Dl.c~loroa::.!luorometnane 10 I 
1,1-0l.cn~or-oetnane 5 I 
1,2-D::.cn~orcetnane 5 
1,1-Dl.cn..J..cr-oethene _5 
C lS-1 2-D::.cnloroethene 5 

FORH I VOA 

RESULT: 
ug/kg 

66 
5 
5 
5 
5 
5 
5 
5 

10 
10 
-5 
5 
5 

I 
I 

' I 
I 
I 

5 I 
5 I 
5 
5 I 

10 I 
10 

s ' 10 
5 I 
5 I 
5 
5 
5 I 
5 I 
5 I 
5 

10 I 
5 
5 
5 
5 

Q 

u 
u 

u 
u 
u 
D 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
(J 

u 
u 
u 
tJ 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGfu~ICS ANALYSIS DATA SHEET 

METHOD 8260 

-r~ 
~·\ 
qt.D~1 Atr 

IEA Project Number: 2436-004 

IEA Sample Number: 971022801 

Date Received: 10/13/97 
{BrM) 

u)ors+ 
~ 
~II 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-046-1 

Matrix: (soil/water) SOIL 

.·'~ . . ~Moisture: not dec. 0 

Date Sampled: 10/09/97 

Date Analyzed: 10/21/97 

Lab File ID: 1021914.D 

Analyst: DIXON 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/kg 
RESULT: 
ug/kg Q 

156-60-5 Trans-1,2-Dichlorcethene 5 5 u 
78-87-!::> 1,2-D~cnloroprooane 5 5 u 
142-28-9 1,3-D~cnloroprooane 5 5 u 
594-:.20-7 2,2-D~chloroprooane 5 5 u 
563-58-6 1,1-D~cn~orooropene _5 5 u 
10061-01-5 C~s-1,3-D~cn~oroorooene ·- 5 5 u 
10061-02-6 Trans-1,3-Dlcnloroorooene 5 5 u 
110-::7-6 Cls-1,4-Dlch~oro-~-Butene 5 5 u 
110-57-6 Trans-1,4-Dlcn~oro-2-Butene 5 5 u 
100-41-4 Etnylbenzene 5 5 u 
97-63-2 Etnyl Metnacrvlate 5 5 u 
87-68-~ Hexacn1orooutad1ene 5 5 u 
591-78-6 2-Hexanone 10 10 u 
74-88-4 Io_Qometnane 5 5 u 
98-82-8 Isoprooylbenzene 5 5 u 
99-87-6 P-Isoproo~to~uene 5 5 u 
126-98-7 Metnacry1on1tr1le 5 5 u 
75-09-:.:! Met.hylene cn1or1_g_e 10 10 u 
80-62-6 Met.hyl Metnacrylate 5 5 I u 
108-10-1 4-Methyl-2-Pent.anone 10 10 u 
1634-04-4 M_ethyl-tert-Butvl etner 5 5 I u 
91-20-3 Naohthalene 5 5 u 
76-01-7 Pentacn~oroetnane 5 5 u 
103-6::>-1 N-Prooy.lbenzene 5 5 I u 
100-42-5 Styrene 5 5 u 
630-20-6 1,1,1,2-Tetrachlorcetnane 5 5 I u 
79-34-S 1,1,2,2-Tetrachloroethane 5 s u 
127-18-4 Tetracnloroetnene 5 5 u 
108-88-3 Toluene 5 5 I u 
87-ol-6 1,2,3-TrlcnloroDe~ze~e 5 I 5 I u 
120-82-l 1,2,4-Trlcnlcroce~ze~e 5 5 I u 
71-::>5-6 1,1,1-Trlchloroet.na~e 5 s u 
79-00-5 1,1,2-Trlchloroet.na~e ::> 5 I u 
79-0 1 -6 1 Tr1cnlorcer.nene 5 I 5 u 

FCR."'! I VOA 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
Trea:kd 
Sot\ 

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022801 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

gOOD;, Air 
~~miJ 

10/13/97~ ~ 
10/09/97 h)~ 
10/21/97 ~\ 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021914.0 

Sample Identification: #1153-046-1 

Matrix: (soil/water) SOIL 

Analyst: DIXON 

Dilution Factor: 1.0 

:~% Moisture: not dec. o 
.i 

CAS NO. COMPOUND 

---.... 

QUANT LIMIT: 
ug/kg 

1 
1 

FORM I VOA 

RESULT: 
ug/kg 

1 
l 

Q 



-
' j 
~-

Lab Name: IEA-NC 

Lab Code : I EA 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 (g/mL) g 

Level: (low/med) LOW 

% Moisture: not dec. 0 

CLIENT SAMPLE NO. 

#1153-046-1 
Method: 8260 

Case No.: 2436-004 SDG No. : 10228 

Lab Sample ID: 971022801 

Lab File ID: 1021914.D 

Date Received: 10/13/97 

GC Column: DB-624 ID: . 53 (mm) 

Date Analyzed: 10/21/97 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) 

Number TICs Found: 0 

CAS NUMBER COMPOUND NAME 

Soil Aliquot Vc~ume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/kg 

RT EST. CONC. 

I 
I 

Q 

FOR.'Yf I VOA-TIC 



T~M&,n 
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

~I Nz._ 
(R.TFtN) 

Wo~T CASt 
10/13/97 Seil 

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8260 

IEA Project Number: 2436-004 Date Received: 

IEA Sample Number: 971022802 Date Sampled: 10/09/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/22/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1022711.0 

Sample Identification: #1153-046-9 

Matrix: (soil/water) SOIL 

Analyst: DIXON 

Dilution Factor: 1.0 
-~ 

)% Moisture: not dec. 1 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-83-9 
78-93-3 
104-51-8 
135-98-B 
98-06-6 

·,.__) 75-15-0 
56-2-3-5 
108-90-7 
124-48-1 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrylon~tr~le 
AllYl Chlor~ae 
Benzene 
Bromobenzene 
aromocnlorometnane 
Bromod~cnlorometnane 

Bromotorm 
Bromometnane 
2-Butanone 
N-Butyl.benzene 
Sec-Butvlnenzene 
Tert-B~~Jlbenzene 
Caroon D~sult~de 
Caroon Tetracnlor~de 
Chlorooenzene 
Chlorod~bromomethane 
Ch.l.oroetnane 
2 -Chloroetnv 1 v~ny1 Ether 
Chlorororm 
Ch.l.oromec.nane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/kg 

so 
5 
5 
5 
~~ 
:, 

_!? 
:, 

lQ_ 
1U 

5 
s 
5 

_5_ 
5 
~ 
:, 

1__<:)_ 
1U 

5 
1U 

5 

~ 
1, 2 -D~bromo-3 -ChAoro_I:)ropane 5 
1,2-D~bromoet:.hane 5 
D1oromometnane 5 
1,2-Dlchlorooenzene 5 
1,3-D~chlorobenzene s 
1,4-Dlcn~orooenzene 5 
Dlcnlorccl:luorometnane 10 
1,1-Dlcn~oroetnane 5 
1,2-Dlchloroethane 5 
1,1-Dlcn~oroethene 2 
C1s-1 2-Dlcnloroetnene 5 

FORM I VOA 

RESULT: 
ug/kg 

so 
5 I 
5 
5 
5 
5 
5 
5 

10 
10 

-s 
5 
5 
5 
5 
5 
5 

10 I 
10 

5 
10 

5 
5 
5 
5 
5 
5 
5 
5 

10 
--s-
5 
5 
s 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
tJ 
u 
u 
u 



TrtdJ~&\ 
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. qOO'F ~ Nz.. 

(RrANl 
W~CfrSE 

10/13/97 Sl)IL-

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8260 

IEA Project Number: 2436-004 Date Received: 

IEA Sample Number: 971022802 Date Sampled: 10/09/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/22/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1022711.D 

Sample Identification: #1153-046-9 

Matrix: {soil/water) SOIL 

Analyst: DIXON 

Dilution Factor: 1.0 

\% Moisture: not dec. 1 
~" 

CAS NO. 

156-60-5 
76-67-5 

]._4_2 -28-9 
594-20-7 
-~63 -58-6 
10061-01-5 
10061-02-6 
110-57-6 
110-!:>7-6 
100-41-4 
97-63-2 ··- 87-68-_3 
591-78-6 

. ...___/ 74-88-4 
98-82-8 
99-87-6 
1;!_§- 98-7 
75-09-2 
~-0 -62-6 
108-10-1 
1634-04-4 
91-20-3 
1_§_-_0_1-7 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
87-61-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,2-D~chloroorooane 
1,3-D~chloroorooane 
2,2-D~chloroprooane 
1,1-D~chloroorooene 

c~s-1,3-D~chlorooropene 
Trans-1,3-D~cnlorooropene 

c~s-1,4-D~cnloro-2-Butene 

QUANT LIMIT: 
ug/kg 

5 
5 
5 
5 
5 
5 
5 
5 

Trans-1,4-Dlcnloro-2-Butene 5 
Ethylbenzene 5 
Ethyl Methacry.Late 5 
Hexach.Lorobutaalene 5 
2-Hexan,...J.e 10 
Ioe1ometnane 5 
Iso~rooylbenzene 5 
P-Isopropyltoluene 5 
Methacry1on1tr1le 5 
Methylene Chlor1ae 10 
Methyl Metnacry.Late 5 
4-Methyl-2-Pentanone 10 
Methyl-tert-Butyl ether 5 
Nap_htnalene -~-
Pentacnloroetnane 5 
N-Prooylpenzene 5 
Stvrene 5 
1,1,1,2-Tetracnloroetnane 5 
1,1,2,2-Tetracn.Loroethane 5 
Tetracnloroetnene 5 
Toluene 5 
1,2,3-TrlC~lorocenzene 5 
1,2,4-Trlcnlorooenzene 5 
1,1,1-Trlcnloroetnane 5 
1,1,2-Trlcnloroetnane 5 
Tr1cn1oroecnene 5 

FOR"'! I VCA 

RESULT: 
ug/kg 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 

10 
5 

10 
5 

_5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

I 

Q 

u 
u 
u 
u 
u 

_{.1 
u 
u 
u 
u 
u 
u 
u 
··-r-
-
u 
u 

_U 
u 
u 
u 

_{.J_ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



•' 

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

T~S,;f 
qecaF, Nz. 
~') 

IEA Project Number: 2436-004 

IEA Sample Number: 971022802 

Date Received: 

Date Sampled: 

10/13/97 WD~ 

l0/09/97 c:itSE 
Client Name: Focus Environmental, Inc. Date Analyzed: 10/22/97 ~IL_ 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1022711.0 

Sample Identification: #1153-046-9 

Matrix: (soil/water) SOIL 

~ Moisture: not dec. 1 
j 

CAS NO. COMPOUND 

Analyst: DIXON 

Dilution Factor: 1.0 

QUANT LIMIT: 
ug/kg 

RESULT: 
ug/kg 

1 
1 

FORM I VOA 

Q 



1E CLIENT SAMPLE NO. 
SW-846 VOLATILE ORGANICS ANALYSIS DA~T~A_S~RE~E~T~----~~-r~~~~ 

TENTATIVELY IDENTIFIED COMPOUNDS I h~ ~:l I 
#1153-046-9 N 

Lab Name : IEA- NC Method: 8 2 6 0 ~--------q..:.._t':lO.;...~....;-_,_.;..~_.,......J 
Lab Code: IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 (g/rnL) g 

Level: (low/med) LOW 

% Moisture: not dec. 1 

GC Column: DB-624 I D : . 5 3 0 ( mm) 

Soil Extract Volume: (uL) 

Lab Sample ID: 971022802 

Lab File ID: 1022711.D 

Date Received: 10/13/97 

Date Analyzed: 10/22/97 

Dilution Factor: 1.0 

Soil Aliquot Volume: {uL) 

:) Number TICs Found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/kg -

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

I 

-- I 

I 

I 

FOR.'-.1 I VOA-TIC 



Trtnk\£~1 
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. lto"f J A-Ir 

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD .8260 

IEA Project Nurnbe=: 2436-004 

IEA Sample Number: 971022803 

Date Received: 

Date Sampled: 

( f<TA~) 
\t 'aL\~ 10/13/97~p ~; \ 

10/09/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/22/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021V04.D 

Sample Identification: #1153-046-17 

Matrix: (soil/wate=l SOIL 

Analyst: DIXON 

Dilution Factor: 1.0 

~%Moisture: not dec. 2 

-:--

\ 
I ... 

CAS NO. 

67-64-1 
107-rJ-1 
107-05-1 
71-43...:2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-8] -9 
78-93-3 
104--51-8 
135-98-8 
98-06-6 
75-15-0 
56-23-5 
108-90-7 
124-48-1 
75""-00-3 
110-75-8 
67-66-3 
74-87-3 
95-49-8 
106-43-4 
96-12-B 
106-93-4 
74-95-3 
95-50-1 
541-73-l 
lOb -46-7 
75-71-8 
75-34-3 
1()7-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrylon~t:rlle 
AllYl Chlor1de 
Benzene 
Bromobenzene 
Bromocnlorometnane 
Bromodlcnlorometnane 
Bromotorm 
Bromomet:nane 
2-Butanone 
N-ButyJ.oenzene 
Sec-Butvloenzene 
Tert:-Butvlbenzene 
Caroon D1sul~1ae 
Car~on Tetracnlorlde 
Chlorooenzene 
Chloroalbromomethane 
Chloroetnane 
2-Chloroetnv.J. V1ny1 Ether 
Chloro~orm 

Chlorometnane 
:2-Chlorotoluene 
4-Chlorot:oluene 

QUANT LIMIT: 
ug/kg 

so 
5 

_5 
5 
5 
:> 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
_!9_ 

!::) 

1_0 
!::> 

~ 
1, 2 -Dloromo-3 -C:tl..J.oro__Q_ropane _5_ 
1,2-Dlbromoetnane 5 
D1oromomethane 5 
1,2-Dlcnlorooenzene 5 
1,3-Dlc~lorobenzene ~ 
1,4-Dlchlorobenzene 5 
Dlc~loroc:.rluorometnane 10 
1,1-Dlc~~oroetnane 5 
1,2-D:.cn~oroetnane 5 
1,1-DlcnJ.o=oethene ~ c 15-1 2-D:.cnlorcethene _5 

FORM I VOA 

RESULT: 
ug/kg 

68 
5 
5 
5 
5 
5 
3 
5 

10 
10 
5 
5 
s 
5 
5 

-s-
5 

10 
10 

5 
10 

5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



T~Se~ 
7eoor, Air 

INDUSTR!AL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLA~I~E ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

(Rr~i) 
·IEA Project Number: 2436-004 

IEA Sample Number: 971022803 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

10/13/97~~~·~ 
10/09/97 Col:£ 
10/22/97 -so\\ 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021V04.D 

Sample Identification: #:153-046-17 

Matrix: (soil/water) SOI~ 

Analyst: DIXON 

Dilution Factor: 1.0 

·,_._ % Moisture: not dec. 2 

CAS NO. 

156-60-5 
1_8-87-5 
142-28-9 
~4-20-7 
563-58-6 
10061-Ql-5 
10061-02-6 
110_- 57 -_6 
110-57-6 
1_00- 41-4 
97-63-2 - _§_7 -68-3 
591-78-6 
1_4-88-4 
98-82-~ 
99-87-6 
126-98-7 
75-09 -2_ 
80-62-6 
1_08 -10-1 
1634-04-4 
~1-20-~-
76-01-7 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
87-61-6 
120-82-1 
71-5:;,-6 
79_-0Q-:, 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,2-D~cnloroorooane 
1,3-D~chloroorooane 

2,2-D~cnloroorooane 

1,1-D~cnloroorooene 

c~s-1,3-LJ~cnloroorooene 

Trans-1,3-D~chloroorooenE 

c~s-1,4-D~c.:'lloro-2-Butene 

QUANT LIMIT: 
ug/kg 

5 
5 
5 
5 
5 
5 
5 
5 

Trans-1,4-DlCnloro-2-Zutene 5 
Etnvl.cenzene 5 
Etnyl Methacrylate 5 
Hexachlorocutaa~ene 5 
2-Hexanone 10 
Ioaornet.nane 5 
rsooroovlbenzene 5 
P-Isoorooyltoluene 5 
Met.nacrv1on1t.r1le 5 
Metny 1ene c:uor1ae 10 
Methvl Metnacrylate 5 
4-Metnyl-2-Pentanone 10 
Metnyl-ter~-~ut.yl ether 5 
Naontnalene 5 
Pent.acnloroet.hane 5 
N- Prooy lbe:1Zene _5 
Styrene 5 
1,1,1,2-Tetracnloroetnane 5 
1,1,2,2-Tetracnloroethane 5 
Tetrachloroetnene 5 
Toluene 5 
1,2,3-Trlc~~orocenzene :;, 

1,2,4-1rlc~loro.cenzene 5 
1,1,1-Tr1cn1oroetnane 5 
1,1,2-TrlC~loroetna::e 5 
Tr1cn~oroe:nene 5 

FORM I VOA 

RESULT: 
ug/kg 

5 I 
5 I 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 

10 I 
5 I 

10 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 
5 I 

-
Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
_u 
u 

_Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
~~~-,\ 
(bfff.,{ly"\ SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022803 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

(M~ 
10/13/97~p\~ 
10/09/97 ~ 

10/22/97 Zt>\\ 
Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021V04.D 

Sample Identification: #1153-046-17 

Matrix: (soil/water) SOIL 

Analyst: DIXON 

Dilution Factor: 1.0 

,-~ Moisture: not dec. 2 
) 

CAS NO. COMPOUND 

...... -.. 

QUANT LIMIT: 
ug/kg 

1 
1 

FORM I VOA 

RESULT: 
ug/kg 

1 
1 

Q 



·...._..·" 

\ 
'-. 

CLIENT SAMPLE NO. 

Lab Name: IEA-NC 

Lab Code: IEA 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 (g/mL) g 

Level: (low/med) LOW 

% Moisture: not dec. 2 

#1153-046-17 
Method: 8260 

Case No.: 2436-004 SDG No.: 10228 

Lab Sample ID: 971022803 

Lab File ID: 1021V04.D 

Date Received: 10/13/97 

GC Column: DB-624 I D : . 53 0 ( mm) 

Date Analyzed: 10/22/97 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Vvlume: (uL) 

Number TICs Found: 0 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/kg 

RT EST. CONC. 

I 

FOR."! I VOA-TIC 

Q 

I 
I 

I 
I 
I 
I 

I 

-



-· 

~ 
) 

TreakJSoi\ 
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. C)od'F~~hr 

SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 cRTA~ 

IEA Project Number: 2436-004 

IEA Sample Number: 971022809 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-046-2 

Matrix: (soil/water) SOIL 

% Moisture: not dec. 1 

Received: 
w~ 

Date 10/13/97 w~ ~ 

Date Sampled: 10/09/97 ' 

Date Analyzed: 11/04/97 

Date Extracted: 10/20/97 

Lab File ID: 1104602.D 

Dilution Factor: 2.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugjkg 
RESULT: 
ugjkg Q 

108-95-2 Phenol 330 670 u 
111-44-4 .Bl.S(2-Ch.loroet:.ny.l)t:t:.ner 330 6JO u 
95-57-8 2-S:hloropheno.t. 330 670 u 
_541-73-1 1,3-Dl.Ch.lorobenzene 330 670 u 
~06-46-7 1L4-Dl.chloro~enzene 330 670 u 
~-?0-1 1,2-Dl.Chlorobenzene 330 670 {]_ 
95-48-7 2-Metnylphenol 330 670 u 
1_Q_8-60-1 Bl.s(2-Chlorol.sopropyl}Ether 330 670 u 
106-44-5 4-MetJ!Y lphenol 330 670 u 
_§_21-64-_7 N-Nl.troso-Dl.-N-Propylaml.ne 330 670 u 
67-72-1 Hexac~.t.oroetnane 330 670 u 
98-95-l Nl.trobenzene 330 670 u 
78-59-_1,_ Isopnorone 330 670 u 
~~-75-5 2-Nl.t:.r~""~neno.l 330 670 u 
105-67-9 2,4-Dl.methylpnenol 330 670 u 
_]._11-91-1 .BlS(2-Chloroet:.noxy)Met:.nane 330 6}0 u 
120-83-2 ~_,_4_-Dl.Cl'!loropt'l_eno.l 330 670 u 
120-82-1 1,2,4-Trl.cnlorobenzene 330 670 u 
91-20-3 Naphthalene 330 6-/0 u 
106-47-8 4-Chloroanl.ll.ne 660 1300 u 
87-68-3 Hexacnlorobutaal.ene 330 6-to u 
59-50-7 4-Chloro-3-Methylphenol 660 1300 u 
91-57-6 2-Methylnapht~alene JJO 670 u 
77-47-4 Hexachlorocyclopentadl.ene 330 670 _u_ 
88-06-2 ~L4,6-Trl.chlorophenol _3_~ 670 u 
95-95-4 2,4,5-Trl.chlorophenol 330 670 u 
91-58-7 2-ChloronapAthalene 330 670 u 
88-74-4 2-N1.troan111ne 1600 3200 u 
131-11-3 Dl.metny.Lpntnalate 330 670 u 
208-96-8 Acenaphthylene 330 670 u 
606-20-2 2,6-Dlnl.troto~uene 330 670 u 
99-09-2 3-Nl.troanl.ll.ne 1600 3200 u 
83-32-9 Acenaohthene 330 670 u 

FORM I SV-1 



ioeJJS.Ot\ 
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

Cfr;Dof= t Air SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: 971022809 

Client Name: Focus Environmental, Inc. 

Date 

Date 

Date 

Date 

Received: 

Sampled: 

Analyzed: 

Extracted: 

((ZJA-\) 
10/13/97 tVo'Lb\ 
10/09/97 ~&itt 
11/04/97 

10/20/97 Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-046-2 

Matrix: (soil/water) SOIL 

Lab File ID: 1104602.0 

Dilution Factor: 2.0 

~% Moisture: not dec. 1 
j 

Analyst: VAN LARE 

CAS NO. 

51-28-5 
100-02-7 
132-64-9 
_121-14-? 
84-66-2 
7005-72-J 
86-73-7 
100-01-6 
534-52-1 
86-30-6 
101-55-3 
118-74-1 
~?-86-5 
85-01-8 -· 120-12-7 
~4-_74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
!:>0-32-8 
193-39-5 
53-70-3 
191-24-2 
100-51-6 
65-85-0 

COMPOUND 

2,4-Dinitrophenol 
4-Nl.tropneno__.h_ 
Dl..tlenzoturan 
2,4-Ql.nl.trotoluene 
Dl.etny .l.pntnaJ._at_e 
4-Cn.l.oropnenyl-phenylether 
Fluorene 
4-Nl.troanl..l.l.ne 
4,6-Dl.nl.tro-2-Metnylpnenol 
N-Nl.trosod~ph_enylaml.ne {1) 
4-Bromo~enyl-phenylether 
Hexachlorobenzene 
Pen~achi'Jropnenol 

Phenantnrene 
Anthracene 
Dl.-N-Butylpntna.l.ate 
Fluoranthene 
pyrene 
Butyl.tlenzylpntnalate 
3,3'-Dl.chlorobenzl.dl.ne 
Benzo a_Antnracene 
Chrysene 
Bls(2-Ethylnexyl)Pntnalate 
Dl-N-O~tylpnthalate 
Benzo b Fluorantnene 
Benzo K. _F .J._uoranthene 
Benzo a Pyrene 
Inaeno(l,2,3-Cd)Pyrene 
Dlbenz(A,H)Antnracene 
Benzo G,H,I)Perylene 
Benzyl Alcohol 
Benzo1c Ac lC1 

QUANT LIMIT: 
ug{kg 

1600 
1600 

330 
33_0 
330 
330 
330 

1600 
1600 

330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 
660 
_3_3 0 
330 
330 
330 
330 
330 
330 
330 
330 
230 
660 

1600 

FORM I SV-2 

RESULT: 
ug{kg 

3200 
3200 

670 
fj7_0 
670 
670 
670 

3200 
3200 

670 
670 
670 

3200 
670 
670 
670 
670 
670 
670 

1300 
670 
670 
670 
670 
670 
6?0 
670 
670 
670 
_§_70 

1300 
2800 

-
Q 

u 
u 
u 

_U 
u 
u 
u 
u 
u 
u 
u 
u 
u 

"" u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 



lF CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS ~DQA•TQA-¥SH~E~ET~--~~~~~----~ 

1
#1153-046-2 T..-l«<. s.;y 

Lab Name: IEA-NC Method: 8270 ·- §aQ"F, Ate 
Lab Code: IEA Case No.: 2436-004 SOG No.: 10228 

Matrix: (soil/water) SOIL 

Sample wtjvol: 30 (g/mL) g 

Level: (lowjmed) LOW 

% Moisture: 1 decanted: (Y/N) 

Concentrated Extract Volume: 1000(uL) 

Injection Volume: 2 {UL) 

Lab Sample IO: 971022809 

Lab File ID: 1104602.0 

Date Received: 10/13/97 

Date Extracted: 10/20/97 

Date Analyzed: 11/04/97 

Dilution Factor: 2.0 

GPC Cleanup: 
·~ 

(Y /N) N pH: 
l 

,/ 

Number TICs Found: 9 
CONCENTRATION UNITS: 
(ug/L or ugjKg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

UNKNOWN 7.87 490 
000100-52-7 BENZALDEHYDE 8.25 350 
000872-50-4 2-PYRROLIDINONE, 1-.ru.~.L·tn:L- -~. J _! 180 
_Q_Q_Q098-86-2 AC~"l'OPH~rtu.rt.e 10.16 280 

UNKNOWN ACID 13.23 140 
_UN~ OWN 14.91 140 

000085-41-6 1H-ISOINDOLE-1,3(2Hj-DIONE 16.02 1300 
UN I~~ OWN 17.44 140 

000057-10-3 HEXADECANOIC ACID 21.33 200 

FORM I SV-TIC 

Q 

JB 
JN 
JN 
JN 

J 
J 

JN 
J 

J"NXB 



rreJJ~i\ 
qwof J N.z... 

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: 971022810 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

(RmNJ 
10/13/97w¢ 

10/09/97 ~ 
11/ OJ I 97 f,f)~ \ 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/20/97 

Sample Identification: #1153-046-10 

Matrix: (soiljwater) SOIL 

% Moisture: not dec. 1 

Lab File ID: 1103607.D 

Dilution Factor: 1.0 

~ 
Analyst: VAN LARE 

·-·· 
CAS NO. 

108-95-2 
111-44-4 
95-57-8 
541-73 ·1 
106-46-7 
~5-50-1 
95 48-7 
108-60-1 
106-44-5 
621-64-7 
67-72-1 
98-95-3 
78-59-1 
88-7!>-5 -· 105-67-9 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47-8 
~7-68-3 
59-50-7 
_91-57-6 
77__-47-4 
88-06-2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 
99-09-2 
83-32-9 

COMPOUND 

Phenol 
B~s L2-Ch.l.C"'""oetny 1) Ether 
2-cn1oropneno1 
1,3-o~cn1orooenzene 

1,4-D~chlorobenzene 
1,2-D~chlorobenzene 

2-Methylphenol 

QUANT LIMIT: 
ugjkg 

330 
330 
330 
330 
330 
330 
330 

B~s(2-Chloro~sopropyl)Etner 330 
4-Methylphenol_ 330 
N-N~troso-Dl-N-Propylamlne 330 
Hexachloroethane 330 
N~trobenzene 330 
rsopnorone 330 
2-N~trophenol 330 
2,4-Dlmethylphenol 330 
B~s(2-Chloroetnoxy_l_Metnane 330 
2,4-Dlchlorop~enol 330 
1,2,4-Tr~cnlorobenzene 330 
Naphthalene 330 
4-Chloroanlllne 660 
Hexacnlorobutadlene 330 
4-Chloro-3-Methylp~enol 660 
2-M_ethy.l._nap!l_thalene 330 
Hexachlorocyclopentadlene 330 
2,4,6-Trlchloropnenol 330 
2,4,5-Trlchlorophenol 330 
2-Chloronaphthalene 330 
2-N1_troan111ne 1600 
Dlmethylphthal_ate 330 
Acenapt1thylene 330 
2,6-Dlnltrotoluene 330 
3-Nltroanlllne 1600 
Acenaphthene 330 

FORM I SV-1 

RESULT: 
ugjkg 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
660 

_330 
330 
330 
330 
330 

1600 
330 
330 
330 

1600 
330 

-
Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
_u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. qoooft N-z SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 

cmt~ 
IEA Project Number: 2436-004 

IEA Sample Number: 971022810 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

10/13/97 ll)~ 
10/09/97 ~ 
11/03/97 ~1\ 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/20/97 

Sample Identification: #1153-046-10 

Matrix: (soil/water) SOIL 

t Moisture: not dec. 1 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-NH:ropnenol 
132-64-9 D:Lbenzofuran 
121-14-2 2,4-Dlnltrotoluene 
84-66-2 D:Lethylphthalate 
7005-72-3 4-Chlorophenyl-phenyletner 
86-73-7 Fluorene 
100-01-6 4-N1troan111ne 
534-52-1 4,6-Dlnltro-2-Methylphenol 
86-30-6 N-N1trosod1pneny1am1ne (1) 
101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Pnenantnrene 
120-12-7 Anthracene 
84-74-2 D:L-N-Butylpntnalate 
_206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylpntnalate 
91-94-1 3,3'-Dlchlorobenz:L~lne 
56-55-3 Benzo(a Anthracene 
218-01-9 Chrysene 
117-81-7 B1S(2-Etnylhexyl)Phthalate 
117-84-0 Dl-N-Octylphthalate 
205-99-2 Benzo b Fluoranthene 
207-08-9 Benzo k F luorantn_ene 
50-32-8 Benzo a Pyrene 
193-39-5 Indeno(l,2,3-Cd)Pyrene 
53-70-3 Dlbenz(A,H)Anthracene 
191-24-2 Benzo{G,H,I)Perylene 
100-51-6 Benzyl Alcohol 
65-85-0 BenZOlC Acld 

Lab File ID: 1103607.0 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ugfkg 

1600 
1~!JO 

330 
330 
BO 
~1Q_ 
330 

1_§_00 
1600 

:l30 
330 
']30 

1600 
330 
330 
330 

_3_3_0 
330 
330 
660 
330 
330 
330 

_IJO 
330 
330 
330 
330 
330 
330 
660 

1600 

RESULT: 
ugfkg 

1600 
1600 

330 
330 
330 
330 
330 

1600 
1600 

330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 
J30 
330 
330 
330 
330 
330 
330 
660 

2400 

FORM I SV-2 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u .:! 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS IQATA SHEET ~i ~So~· 

#1153-046-10 ~- I 
Lab Name: IEA-NC Method: 827000~ N 
Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) SOIL 

Sample wtjvol: 30.1 (g/mL} g 

Level: (lowjmed) LOW 

% Moisture: 1 decanted: (Y/N) 

Concentrated Extract Volume: 1000(uL) 

Injection Volume: 

GPC Cleanup: - (Y/N) N pH: 

Lab Sample ID: 971022810 

Lab File ID: 1103607.0 

Date Received: 10/13/97 

Date Extracted: 10/20/97 

Date Analyzed: 11/03/97 

Dilution Factor: 1.0 

Number TICs Found: 20 
CONCENTRATION UNITS: 

(ugfL or ugjKg) ugjkg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 7.43 110 JB 
UNKNOWN ]_.9__§_ _180 JB 

000100-52-7 BEN'7.A nFJ.iYDE 8.30 210 JN 
000872-50-4 2-PYRROLIDINONE, 1-METHYL- 9.75 240 --;]N 

000098-86-2 ACETOPHENONE 10.21 300 JN 
UNKNOWN 15.54 110 J 

000085-41-6 1H-ISOINDOLE-1 3 ( 2H) -DIOti_E_ 16.09 900 JN 
UNKNOWN· 17.08 120 J 
UNKNOWN 17.50 130 J 
UNKNOWN AT .KANE 18.61 110 J 

000491-30-5 1 ( 2H) -I SOQUINOL~NON_E 18.96 170 JN 
UNKNOWN 19.38 120 J 
UNKNOWN 20.80 120 J 

000057-10-3 HF.XAlECANOIC ACID 21.40 280 uNXB 
000057-11-4 OCTADECANOIC ACID 23.28 160 JN 

UNKNOWN ~3.4~ 120 J 
UNKNOWN ~3.~5 _!_10 J 
METHYLATED PAH 24.10 400 J 
UNKNOWN ~4.~ 470 J 
UNKNOWN ALKANE 26.01 130 J 

FORM I SV-TIC 

-
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

t~ S'o~\ 
/~0°~ \ A\1 SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 
(R\1\i) 

IEA Project Number: 2436-004 

IEA Sample Number: 971022811 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

10/lJ/971':'!\"~ 
10/09/97 ~ 

11/04/97 s,~\ 
Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/20/97 

Sample Identification: #1153-046-18 

Matrix: (soil/water) SOIL 

% Moisture: not dec. 1 

CAS NO. COMPOUND 

108-95-2 Phenol 
~~1-44-4 B~s(2-Chloroetnyl)Etner 

~5-57-8 2-cn1oropnenol 
~~1-73-1 1,3-D~chlorobenzene 

-~06-46-7 1,4-D~cnlorobenzene 
95-50-1 1,2~D~chloro~enzene 
~-48-7 2-Metny.Lpnenol 

Lab File ID: 1104607.0 

Dilution Factor: 20.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ug/kg 

330 
330 
330 
330 
330 
330 
330 

RESULT: 
ugjkg 

6700 
§700 
otoo 
67Q_Q_ 
6700 
6700 
6700 

]._0~-60-1 B~s{2-Chloro~sopro_py.ll~~ner 330 6/UU 
106-44-5 4-Methylphenol 330 6700 
621-§_4-J N-N~troso-D~-~-Propylam~ne 330 6700 
67-72-1 Hexachloroethane 330 6700 
98-95-3 _N_~j;_rob_enzene 330 6700 
1__8_-59-1 Isophorone 330 6700 
_88-75-5 2-N~tropnenol 330 6700 
105-67-9 2,4-D~methylphenol 330 6700 
111-91-l B~s (2-ChloroetnoxyH!_e_g:tane 330 6700 
120-83-2 2,4-o~cnloropnenol 330 6700 
120-82-1 1L2J4-~r~chlorobenzene _3_3_9_ 6700 
91-20~ Naphthalene 3_39 6700 
106-47-8 4-Cnloroan~l~ne 660 13000 
87-68-3 ~exacnJorobutad~ene 330 6700 
59-50-7 4-Chloro-J-Methylp~enoA 660 13000 

. 91-57-6 2-Metnylnapntnal.ene 330 6700 
]_7_-4 7-4 Hexachlorocyc.I.oJ2entad~ene 330 6700 
~8-06-2 2,4,6-Tr~chlorophenol :no 6700 
~~-95-4 2,4,5-Tr~chlorop~enoJ 330 _1)-100 
91-58-7 2-Chloronaphthalene 330 6700 
88-74-4 2-N~troan~ll.ne 1600 32000 
131-11-3 Dl.metnylpntnalate 330 6700 
208-96-8 Acenaphthylene 330 6700 
606-20-2 2,6-Dl.nl.troto~uene 330 6700 
99-09-2 3-Nl.troanl.ll.ne 1600 32000 
83-32-9 Acenaphtllene 330 6700 

FORM I SV-1 

Q 

u 
l.J_ 
u 
u 
u 
u 
u 
g 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
Q 
u 
{] 
u 
u 
u 
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 

{Drff t A;r 

IEA Project Number: 2436-004 

IEA Sample Number: 971022811 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-046-18 

Matrix: (soil/water) SOIL 

t Moisture: not dec. 1 

c~mi) 
Date Received: 10/13/97-r~~~ 
Date Sampled: 10/09/97 {JJ..IJf 

Date Analyzed: 11/04/97 2v~\ 
Date Extracted: 10/20/97 

Lab File ID: 1104607.D 

Dilution Factor: 20.0 

Analyst: VAN ULtE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugjkg 
RESULT: 
ugjkg Q 

-
51-28-5 2,4-Dinitrophenol 1600 32000 u 
]._00-02-7 4-N~tropnenol 1600 32000 u 
132-64 ·9 o~.oenzoturan 330 6700 u 
121-14-2 2,4-D~n~trotoluene 330 6700 u 
84-66-2 D~etnylpntnalate 330 6700 u 
7005-72-3 4-Chloropnenyl-pnenyle't:,her 330 6JOO u 
86-73-7 Fluorene 330 6700 u 
100-01-6 4-N~troan~l~ne 1600 32000 u 
534-52-1 4 6-D~n~tro-2-Met~ylphenol 1600 32000 u 

:;--86-30-~ N-N~trosod~pnenylam~ne {1) 330 6700 u 
101-55-3 4-Bromophenyl-phenyletner 330 6700 u 
118-74-1 Hexacnlorooenzene 330 6700 u 
87-86-5 Pentachloropl!_enol 1600 32000 u 
85-01-8 Phenanthrene 330 6700 u 
120-12-7 Anthracene ]30 .3700 u 
84-74-2 D~-N-Butylphthalate 330 6"/00 u 
206-44-o Fluoranthene 330 6700 u 
129-00-_0 Pyrene 330 6700 u 
8~-68-1_ But_yl..tlenzylphthalate 330 6700 u 
91-94-1 3,3'-D~chlorobenz~d~ne 660 13000 u 
_!:)__6-55-3 Ben·zo a) Anthracene 330 6700 u 
218-01-9 cnrysene 330 6700 u 
1]._7-81-_7 B~s (2-Et:J!Y lhexy l} Phthalate 330 6"100 u 
117-84-0 D~-N-Octylphthalate 330 6700 u 
205-99-2 Benzo b Fluoranthene 330 6IOO u 
207-08-9 Benzo K Fluoranthene 330 6700 u 
50-32-8 Benzo a p_yrene 330 6700 u 
193-39-_5 _!_ ncteno ( 1, 2 , 3 -Cd) Pyrene 330 6700 u 
5_3-70-3 DlbenzCA,H)Anthracene 330 6700 u 
191-24-2 Benzo G,H I)Perylene 330 6700 u 
100-51-6 Benzyl Alconoj. 660 13000 u 
65-85-0 Benzo1c Ac1d 1600 53000 

FORM I SV-2 



--------------- -----

1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS ~~~~~--~~~~~~~ 

Method: 8270 Lab Name: IEA-NC 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) SOIL 

Sample wtjvol: 30 (g/mL) g 

Level: (lowjmed) LOW 

% Moisture: 1 decanted: (Y/N) 

Concentrated Extract Volume: 1000{uL) 

Injection Volume: 2 (uL) 

Lab Sample ID: 971022811 

Lab File ID: 1104607.D 

Date Received: 10/13/97 

Date Extracted: 10/20/97 

Date Analyzed: 11/04/97 

Dilution Factor: 20.0 

. ......._ GPC Cleanup: 
) 

(Y/N) N pH: 

-­' 

.-· .. ,\ 

Number TICs Found: 17 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) ugjkg 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

000872-50-4 2-PYRROLIDINONE, 1-METHYL- 9.69 4400 
000111-14-8 HEPTANOI~ ACID 10.30 1700 

U.N.l\.NUWN 15.49 2000 
000085-41-6 11:!_-_I_§OINDOLE-1 I 3 ( 2H} -DIONE 1§.00 6800 

UNKNOWN 17.03 3400 
900544-63-8 TETRADECANOIC ACID 19.28 J300 

UNKNOWN 21.18 1500 
000057-10-3 HKxAnECANOIC ACID 21.36 25000 

METHYLTAED PAH 22.52 1700 
000112-80-1 OLEIC ACID _2_]. 09 44000 
000057-11-4 qc;.T)H'IF 'A'1111'1IC ACID 23.25 16000 

SUBSTI. :·TED_ BENZENE 2J.45 8800 
SUBST.l'.L'U'.L'~U BENZENE 23.56 3300 
ME'ntYLATED PAH 24.05 5100 
UN.l\.NUWN 24.82 170_()_ 
PHF.NANTHRENECARBOXYL.lC ACID 25.88 9409 
UNKNOWN 28.35 2000 

FORM I SV-TIC 

Q 

JN 
JN 
.J" 

JN 
J 

JN 
J 

p-:NX.B 
J 

JN 
JN 

J 
J 
J 
J 
J 
J 



20 
SW-846 SOIL SEMIVOLATILE SURROGATE RECOVERY 

.b Name: IEA-NC Method: 8270 

Lab Code: IEA 

Level:(low;med) LOW 

Case No.: 2436-004 SDG No.: 10228 

01 
02 
03 
04 
OS 
06 
0-"L_ 

09 
10 
11 
12 
13 
14 
15 
16 

7 
1 
) 

20 
21 
22 
23 
24 
2-~ 

2 7 
.. , 

.._ :i 
3 0 

CLIENT S1 S2 S3 S4 ss 
SAMPLE NO. (NBZ)# (FBP)# (TPH)# (PHL)# (2FP)# 

SVB024 82 96 92 83 80 
~ 115~ -Q_4_§_-10 8_9 ~ 82 72 64 
1_1].~3-046-2 72 79 85 72 66 
;Fll5J-046-!8 75 79 72 ~5 57 
WF-S-10fSI_-T1R1 MS 79 ~1 87 91 87 
W_1'-S-10j9-T1R1 MSD 77 79 85 90 86 

QC LIMITS 
Sl (NBZ) = Nitrobenzene-dS (23-120) 
S2 (FBP) = 2-Fluorobiphenyl ( 30-115) 
S3 (TPH) = Terphenyl-d14 (18-137) 
S4 (PHL) = Phenol-dS (24-113) 
ss (2FP) = 2-Fluorophenol (25-121) 
S6 (TBP) = 2,4,6-Tribromophenol (19-122) 

# Column to be used to fla9 recovery values 
* Values outside of QC lim1ts. 
D System Monitoring Compound diluted out 

_ .:1ge 1 of 1 
FORM II SV-2 

S6 TOT 
(TBP)# OUT 

98 0 
67 0 
74 0 
67 0 
86 0 
_8~ 0 

L 
l 

-



30 
SW-846 SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: IEA-NC 

Lab Code: IEA 

Method: 8270 

Case No.: 2436-004 

Matrix Spike- Client Sample No.: WF-S-10/9-T1R1 

SPIKE SAMPLE 
ADDEO CONCENTRATION 

COMPOUND (uqfKq) (uq/Kq) 

Phenol 1900 0 
2-Chlorophenol 1900 0 
1,4-D~cnlorobenzene 1900 

SOG No.: 10228 

Level:(lowjmed) LOW 

MS MS QC. 
CONCENTRATION ' LIMITS 

(uq/Kq) REC # REC. 

1600 84 26-90 
H»UU ~4 25-1021 
1400 74 28-104 _Q_ 

" N-N~troso-d~-n-prop. ( 1) 1900 9 1400 74 41-1--z6 I 

----.... 

1,2,4-Tr~chlorobenzene 1900 0 1!)00 79 38-107 
4-Chloro-3-Metnylpnenol 1900 _Q_ 1700 89 26-103· 
Acenaphthene 1900 0 1500 79 31-1371 
4-N~trophenol 1900 0 160U 84 11-114 
2, 4-n~n~trotoluene 19_00 0 _]._6_QQ 84 28-89 

1Pentach1oropnenol 1900 0 1::>UU 79 17-1091 
IPYrene 1900 0 16g_Q 84 35-142 

SPIKE MSO MSO 
ADDED CONCENTRATION ' ' QC LIMITS 

COMPOUND (uq/Kg} (uqfKg) REC # RPD I RPD 

Phenol 1900 1600 84 0 35 
-2-Chlorophenol J.900 ~600 84 _0 50 
1,4-D~cnTorobenzene 1900 ].400 74 0 27 
IN-N~troso-d~-n-prop.(1) 1900 14_QQ ~ 0 38 
~,2,4-Tr~chlorobenzene 1900 14UU "/4 _6_ 23 
4-Chroro-3-Methvlphenol 1900 16_QQ_ __!4 6 33 

I Acenaphthene 1900 _1_!:>_!JU !~ 0 19 
4-N~tropnenol 1900 1600 84 0 -so 
2-, 4-D~n~trotoluene 1900 1600 ~ 0 47 
Pentachlorophenol 1900 1500 79 0 47 
.Pvrene 1900 1600 84 0 -3-6 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 
RPD: o out of 11 outside limits 
Spike Recovery: 0 out of 22 outside limits 
COMMENTS: 

FORM III SV-2 

REC. 

26-90 
25-1021 
28-104 I 
41-126 
38-107 
26-103 
31-137 
11-114 
28-89 
17-109' 
35-142i 
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Industrial • Environmental Analysts, Inc. (IEAl 
GC SEHIVOLATILE SW-846 METHOD 8081 PCB in SOIL 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 

2436-004 Date Received: 
9710228-18 Date Sampled: 
Focus Environmental, Inc. Date Extracted: 
772686.01000000 FOCUS-ACS Date Analy~ed: 
#1153-046-3 Analysis By: 

10/13/97 
10/09/97 
10/20/97 
10/22/97 
Briggs 

Associated QC Blank: 
0C Batch ID#: 

PB618 Dilution Factor: 1.0 
618 Matrix: Soil 

Moisture Correction Factor: 1.01 Time of Analysis:1906 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xylene 
Oecachlorobiphenyl 

Quantitation 
Limit 

(ug/kgl 

80 
80 
so 
80 
sa 

160 
160 

Acceptance 
Criteria 

60 - 150 
60 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL Below Quantitation Limit 

FOR.~ RPCBS Rev. 082296 

Results 
Concentracion 

(ug/kg) 

BQL 
BQL 
BQL 
BQL 
BQL 
BQL 
BCL 

\ 
Recovery 

lOS 
107 

Tr~ed~i\ 
~ro()F) A \r 
[RT+t-D 
u)oRSraP£ 

~\L.-

-
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Industrial & Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE SW-846 METHOD 8081 PCB in SOIL 

· t:lt>d'F 1 N z._ 

IEA Project Number: 
IEA Sample Number: 
Client: Name: 
Client Project ID: 
Sample Ident:ification: 
Associated QC Blank: 
QC Batch ID#: 
Moist:ure Correction Factor: 

2436·004 
9710228-19 
Focus Environment:al, Inc. 
772686.01000000 FOCOS-ACS 
#1153-046-11 
PB6l8 
618 

1.01 

Date Received: 
Date Sampled: 
Date Extract:ed: 
Date Analyzed: 
Analysis By: 
Dilut:ion Factor: 

10/13/97 
10/09/97 
10/20/97 
10/22/97 
Br:!..ggs 

1.0 
Matrix: Soil 
Time of Analysis:l941 

Quantitation Results 

(RTA-N) 
W~i-~ 
~~~\ 

Limit Concentratior. 
Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xyle'-e 
Decachlorobiphenyl 

(ug/kgl 

80 
80 
80 
80 
so 

160 
100 

Acceptance 
Crite:-ia 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or mois:ure 
correction factor where reported. 
BQL • Below Quantitation Limit 

FORM RPCBS Rev. 082296 

(ug /kgl 

BQL 
BQL 
BOL 
BQL 
BQL 
BQL 
BQL 

t 
Recovery 

94 
100 
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Industrial & Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE Sjoi-846 METHOD 8081 PCB in SOIL 

IEA Project Number: 
IEA Sample Number: 
Client:. Name: 
Client:. Project ID: 
Sample Ident:.ification: 

2436-004 Date Received: 
9710228·20 Dat:.e Sampled: 
Focus Environmental, Inc. Date Extracted: 
772686.01000000 FOCUS-ACS Date Analyzed: 
#1153-046-19 Analysis By: 

10/13/97 
10/09/97 
10/20/97 
10/24/97 
Briggs 

A.sociat:.ed QC Blank: 
0C Bat:.ch IC#: 

PB618 Dilut:.ion Factor: 1.0 
618 

Moist:.ure Correction Factor: 1.02 
Matrix: Soil 
Time of Analysis:1550 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xyle~e 

Decachlorobiphenyl 

Quant:.itation 
Limit 

(ug/kgl 

80 
ao 
ao 
ao 
80 

160 
160 

Acceptance 
C: ite:::ia 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL Below Quantitation Limit 
• • matrix interference 

FORM RPC3S Rev. 082296 

Results 
Concentration 

(ug/kgl 

BQL 
BQL 
BQL 
BQL 
BQL 
BQL 
BQL 

Recovery 

as 
313 • 

T~EJ\.TfJ) SOIL 
70D(tF t A•lr 

(f<rA-i) 
TYPlcALCA5£ 

S91L 
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Industrial & Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE SW-84& METHOD 8081 PCB in SOIL 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 

243&-004 
9710228 
Focus Environmental, Inc. 
772S86.01000000 FOCOS-ACS 
QC Blank 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 

N/A 
N/A 
10/20/97 
10/22/97 
Briggs 

Associated QC Blank: PBUS Dilution Factor: 1.0 
QC Batch ID#: 618 
Moisture Correction Factor: 1.00 

Matrix: Soil 
Time of Analysis:l644 

Number Compound 

1 Aroclor 10l6 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

Quantitation 
Limit 

(ug/kg) 

so 
so 
80 
so 
so 

160 
160 

Ac-:!!ptance 
Criteria 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL Below Quantitation Limit 
N/A • Not Applicable 
Corresponding Samples: 9710228-18, 19, 20 

FORM RPCBS Rev. 082296 

Results 
Concentratic:: 

(ug/kgl 

BQL 
BQL 
BQL 
BQL 
BQL 
BQL 
BQL 

\ 
Recovery 

85 
93 



Industrial • Environmental Analysts, Inc. (IEAl 
SOIL MATRIX SPIKE/MAXRIX SPIKE DUPLICATE RECOVERY 

GC PCB SW-846 METHOD 8081 

IEA Project No: 2436-004 
IEA Sample No: 9710228-18 
Client Name: Focus Environmental, Inc. 
Sample ID: 11153-046-3 
Associated ac Blank: PB618 
QC Batch ID: 618 
IEA MS Sample No: 9710228-lBMS 
IEA MSD Sample No: 9710228-18MSD 
MCF: 1. 01 

SPIKE S.N"'PLE 
ADDED CONCUITRATION 

COMPOUND (ug/Kgl (cg/Kgl ., 
AA126o 330 aQL 

SPIKE MSD 
ADDED CON~TION 

COMPOUND (ug/Kgl (cg/!Cg) 

AR1260 330 

Corresponding Samples: 9710228-18, 19, 20 
MCF • Moisture Correction Factor 
BQL • Below Quantitation Limit. 

FORM RPCBSMS Rev. 073196 

310 

Date Received: 
Date Sampled: 
Date Extracted: 
MS Date Analyzed: 
MSD Date Analyzed: 
MS Time Analyzed: 
MSD Time ·Analyzed: 
Dilution Factor: 

MS MS 
CONCEN'I'RATION \ 

(ug/!<gl REC : 

340 103 

MSD 
\ t 

REC~ RP!J 

94 9 

10/13/97 
10/09/97 
10/20/97 
10/22/97 
10/22/97 
1755 
1830 

1.0 

ac 
LIMITS 

REC 

10-127 

ac 
LIMITS 

REC 

10-l2i 



USEPA, ITD Page 7 of 13 

FORM lA: PCDD/PCDF ANALYSIS DATA S.BEE'I' 
Use for Sample and Blank Results 

EPA SAMPLE NO. 

1153-046-4 

Lab Name: SOUTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

Contract No.: IEA-NC 

Matrix (aqueous/solid/leachate) : solid 

Lab Sample ID: 31487.04 

Sample Wt/Vol: 2.00 g or mL: g 

Ext. Date: 11/03/97 Shift: 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 

Instrument ID: Autospec 

11/19/97 TreolJ. s~·~t 
Analysis Date: 5-NOV-97 Time: 17:16:07 GC Column ID: DB-5 

Extract Volume {uL) : 20 Sample Data Filename: ~03645#3 

~Injection Volume (uL) : 2 Blank Data Filename: Al03644#2 

Dilution Factor: 1 Cal. Ver. Data Filename: Al03644#l 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg 

CONCENTRATION DETECTION 
ANALYTE 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDC 
1,2,3,4,6,7,8-HpCDD 
OCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 
Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Furans 
Total Hepta-Furans 

FOUND LIMIT 

* 
* 

5.76 
4.74 

12.46 
59.26 

144.90 

* 
* 
* 
* 
* 
* 
* 
It 

* 
5.51 

76.63 
198.32 

* 
7.93 

13.46 
9.65 

3.640 
3.885 
1.804 
1.779 
1.659 
2.978 
2.161 
2.590 
1.908 
1.748 
1.325 
1.254 
1. 719 
1.306 
1.510 
2.010 
1.900 

3.640 
3.885 
1.748 
2.978 
2.590 
1.828 
l. 381 
1.730 

EMPC 

* 
* 
* 
* 
1r 

* 
* 
* 
* 
1r 

• 
* 
* 
3.400 

* • 

t Solids: 99.22 

ION ABUND. 
RATIO (1) 

* 
* 

1.25 
1.41 
1.28 
0.94 
0.92 

* 
1r 

* 
* 
* 
* 
• 

1.47 

* 
0.90 

RRT 
(l) 

* 
* 

1.000 
1.001 
1.008 
1.000 
1.000 

* 
* 
1r 

* 
* 
* 

1.000 

* 
1.003 

(1) Contract-required limits for RRTs and ion abundance ratios are specified 
in Tables 2 and 9, respectively, Method 1613 RFP C500273T1 



USEPA, EAD 

EPA SAMPLE NO. 
FORM 2: PCDD/PCDF LABELED COMPOUND AND 

CLEANUP STANDARD RECOVERIES 

Lab Name: SOTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

1153-046-4 

Contract No.: IEA-NC Lab Sample ID: 31487.04 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 2.00 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/97 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 17:16:07 GC Column ID: DB-5 

Extract Volume {uL) : 20 Sample Data Filename: Al03645~3 

~njection Volume (uL) : 2 Blank Data Filename: Al03644#2 

Dilution Factor: 1 Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg \ Solids: 99.22 

ION 
SPIKE CONC. R(\) ABUND. 

LABELED COMPOUNDS 

13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,e-HxCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

13C-2,3,7,8-TCDF 
13C-1,2,3,7,8-PeCDF 
13C-2,3,4,7,8-PeCDF 
13C-1,2,3,4,7,8-RxCDF 
13C-1,2,3,6,7,8-RxCDF 
13C-l,2,3,7,8,9-HxCDF 
13C-2,3,4,6,7,8-HxCDF 
13C-1,2,3,4,6,7,8-RpCDF 
13C-1,2,3,4,7,8,9-HpCDF 

CLEANUP STANDARD 

37Cl-2,3,7,8-TCDD 

CONC. 

2000 
2000 
2000 
2000 
2000 
4000 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

800 

FOUND (1) RATIO 

1019.22 50.96 0.78 
822.96 41.15 1.62 
966.54 48.33 1. 32 
890.55 44.53 1. 35 
966.93 48.35 1.H 

2153.20 53.83 0.87 

1064.41 53.22 0.79 
934.33 46.72 1.66 
988.26 49.41 1.70 

1004.21 50.21 0.53 
946.71 47.14 0.53 
921.56 46.08 0.54 

1055.60 52.78 0.53 
1098.01 54.90 0.44 
1023.78 51.19 0.42 

461.99 57.75 

(1) Contract-required limits for percent recovery (R) are specified 
in Section 9.3.3, Method 1613. 

(2) 

(2) Contract-required limits for ~~Ts and ion abundance ratios are 
specified in Tables 2 and 9, respectively, Method 1613. NOTE: There 
is no ion ab~~dance ratio for 37Cl4-2378-TCDD (cleanup standard). 

RRT 
(2) 

1.011 
1.261 
0.989 
0. 992 
1.076 
1.156 

0.969 
1.205 
1.243 
0.966 
0.969 
1.006 
0.985 
1.050 
1.086 

1.012 

RFP CS00273T1 

-· 



USEPA, ITO Page 8 of 13 

FORM 1A: PCDD/PCDF ANALYSIS DATA SHEET 
Use for Sample and Blank Results 

EPA SAMPLE NO. 

1153-046-12 

Lab Name: SOU'I'HWEST LAB. OF OKLAHOMA Episode No.: 31487 

Contract No.: IEA-NC 

Matrix (aqueous/solid/leachate) : solid 

Lab Sample ID: 31487.05 

Sample Wt/Vol: 2.0 g or mL: g 

Sample Receipt Date: 10/17/97 

Ext. Date: 11/03/97 Shift: 

Initial Calibration Date: 11/19/97~~~:\ 

Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 18:05:03 GC Column ID: OB-5 

Extract Volume (uL) : 20 Sample Data Filename: Al03645#4 

~njection Volume (uL) : 2 Blank Data Filename: Al03644#2 

~nilution Factor: 1 Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg t Solids: 98.82 

CONCENTRATION DETECTION 
ANALYTE 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 

-- 2, 3, 4 , 7, 8- PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 
Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Furans 
Total Hepta-Furans 

FOUND LIMIT 

* 
* 

4.12 
2.70 
7.81 

38.89 
86.09 

* 
* 
+ 

* 
* 
+ 

• 
• 
• 

* 
* 

59.03 
118.83 

* 
3.17 

12.43 
6.21 

l. 975 
1.863 
1.338 
1.310 
1.225 
1.566 
2.395 
1.746 
1.513 
1.349 
1.116 
1.066 
1.367 
1.1H 
1.504 
1.942 
1.827 

1.975 
0.000 
1.291 
l. 566 
1.746 
1.429 
1.155 
1.703 

EMPC 

* 
* 
* 
* 
* 
* 
* 
• 
• 

* 
* 
* 
• 
* 
4.440 
4.940 

ION ABUND. 
RATIO (1) 

* 
* 

1.18 
1.38 
1.28 
1.16 
0.85 

+ 

+ 

+ 

* 
• 
+ 

* 
1.48 
0. 71 

RRT 
(1) 

* 

1.001 
1.000 
l. 008 
1.001 
1.000 

* 
* 
+ 

* 
• 
* 
• 
• 

0.968 
1.003 

(1) Cont=act-required limits for ~~Ts and ion abundance ratios are specified 
in Tables 2 and 9, respectively, Method 1613 RFP CS00273T1 



USEPA, EAD 

EPA SAMPLE NO. 
FORM 2: PCDD/PCDF LABELED COMPOUND AND 

CLEANUP STANDARD RECOVERIES 1153-046-12 

Lab Name: SOTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

Contract No.: IEA-NC Lab Sample ID: 31487.05 

Matrix (aqueous/solid/leachate): solid Sample Wt/Vol: 2.0 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/97 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 18:05:03 GC Column ID: DB-5 

Extract Volume (uL) : 20 Sample Data Filename: Al03645#4 

----,Injection Volume (uL) : 2 Blank Data Filename: A103644#2 

Dilution Factor: 1 Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg t Solids: 98.82 

ION 
SPIKE 
CONC. 

CONC. 
FOUND 

R(\) 

(1) 
ABUND. RRT 

RATIO (2) (2) 

LABELED COMPOUNDS 

13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

13C-2,3,7,8-TCDF 
-~ 13C-1,2,3,7,8-PeCDF 

13C-2,3,4,7,8-PeCDF 
l3C-1,2,3,4,7,8-HxCDF 
13C-l,2,3,6,7,8-HxCDF 
llC-1,2,3,7,8,9-HxCDF 
13C-2,3,4,6,7,8-HxCDF 
lJC-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,7,8,9-HpCDF 

CLEANUP STANDARD 

37Cl-2,3,7,8-TCDD 

2000 
2000 
2000 
2000 
2000 
4000 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

800 

1199.90 
970.87 
995.23 
936.13 

1049.87 
2538.33 

1244.77 
1044.51 
1145.01 
1049.55 
1019.51 
1030.04 
1111.62 
1212.66 
1198.74 

508.99 

59.99 
48.54 
49.76 
46.81 
52.49 
63.46 

62.24 
52.23 
57.25 
52.48 
50.98 
51. so 
55.58 
60.63 
59.94 

63.62 

(1) Contract-required limits for percent recovery (R) are specified 
in Section 9.3.3, Method 1613. 

0.79 
1.68 
1.40 
1.21 
1.02 
0.90 

0.78 
1.66 
1.69 
0.53 
0.53 
0.53 
0.52 
0.43 
0.44 

(2) Contract-required limits for RRTs and ion abundance ratios are 
specified in Tables 2 and 9, respectively, Method 1613. NOTE: There 
is no ion ab~~dance ratio for 37C14-2378-TCDD (cleanup standard). 

1.011 
1.261 
0.989 
0.992 
1.075 
1.156 

0.969 
1.205 
1.243 
0.966 
0.969 
1.006 
0.985 
1.050 
1.086 

1.012 

RFP C500273Tl 



USEPA, ITD Page 9 of 13 

FORM ~: PCDD/PCDF ANALYSIS DATA SHEET 
Use for Sample and Blank Results 

EPA SAMPLE NO . 

1153-046-20 

Lab Name : SOUTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

Contract No.: !EA-NC Lab Sample ID: 31487.06 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 2.0 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/97 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 18:53:59 GC Column ID: DB-5 

Extract Volume {uL) : 20 Sample Data Filename: A103645#5 
_,. ... ,_ 

1.jection Volume (uL}-: 2 Blank Data Filename: Al03644#2 

Dilution Factor: 1 Cal. Ver. Data Filename: A103644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg t Solids: 98.19 

ANALYTE 
CONCENTRATION 

FOUND 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 
2,3,7,8-TCDF 

· .1, 2,3, 7,8-PeCDF 
2,3,4,7,8-PeCDF 

- 1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 
Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Furans 
Total Hepta-Furans 

4.78 

* 
15.67 
24.25 
70.22 

117.05 
86.21 
r!:J .~........, 

21.70 
19.85 

.... 

* 
.... 

* 
* 
* .. 

88.82 
122.69 
373.52 
288.28 
529.06 
150.89 

24.00 

* 

DETECTION 
LIMIT 

3.618 
3.319 
2.861 
2.943 
2.687 
2.807 
2.853 
1.311 
1.533 
1.459 
2.426 
2.409 
2.945 
2.320 
9.453 

11.846 
17.540 

3.618 
3.319 
2. 831 
2.807 
1. 311 
l. 496 
2.507 

10.545 

EMPC 

* 
14.110 

* 
* 
* 

* 
* 
5.070 
3.090 
2.760 
2.510 
8.840 

* .. 

ION ABUND. 
RATIG (1) 

0.84 
3.55 
1.34 
1. 30 
1. 07 
1. OS 
0.97 
0.76 
1.47 
1.55 
0.71 
0.77 
0.97 
0.52 
43.£ 

* 
* 

R.~T 

(1) 

1. 001 
1.001 
1. 000 
1.000 
1. 009 
1. 000 
1.000 
1. OC2 
1.001 
1.001 
1. 000 
1. 000 
1.000 
1.000 
0.999 

* 
* 

(1) Contract-required limits for RRTs and ion abundance ratios are specified 
in Tables 2 and 9, respectively, Method 1613 RFP CS00273Tl 

RTfl7_ 



OSEPA, EAD 

EPA SAMPLE NO. 
FORM 2; PCDD/PCDF LABELED COMPOUND AND 

CLEANUP STANDARD RECOVERIES 1153-046-20 

Lab Name : SOTHWEST LAB. OF OKLAHOMA 

Contract No.: IEA-NC 

Matrix (aqueous/solid/leachate} : solid 

Sample Receipt Date: 10/17/97 

Ext. Date: 11/03/97 Shift: 

Analysis Date: 5-NOV-97 Time: 18:53:59 

Extract Volume (uL) : 20 

--~~njection Volume (uL) : 2 

Dilution Factor: 1 

Episode No.: 31487 

Lab Sample ID: 31487.06 

Sample Wt/Vol: 2.0 g or mL: g 

Initial Calibration Date: 11/19/97 

Instrument ID: Autospec 

GC Column ID: DB-5 

Sample Data Filename: Al03645~5 

Blank Data Filename: A103644#2 

Cal. Ver. Data Filename: A103644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg \' Solids: 98.19 

ION 
SP:KE 
CONC. 

CONC. 
FOUND 

R(t) 
(1) 

ABOND. RRT 
RATIO (2) (2) 

LABELED COMPOUNDS 

13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

13C-2,3,7,8-TCDF 
13C-1,2,3,7,8-PeCDF 
13C-2,3,4,7,8-PeCDF 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCDF 
13C-1,2,3,7,8,9-HxCDF 
13C-2,3,4,6,7,8-HxCDF 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,7,8,9-HpCDF 

CLEANUP STANDARD 

37Cl-2,3,7,8-TCDD 

2000 
2000 
2000 
2000 
2000 
4000 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

800 

1339.03 
1015.25 
1050.34 
1023.88 
1137.40 
2764.23 

1423.97 
1125.83 
1178.22 
1126.67 
1068.21 
1118. OS 
1209.79 
1265.12 
1266.14 

598.67 

66.95 
50.76 
52.52 
51.19 
56.87 
69.11 

71.20 
56.29 
58.91 
56.33 
53.41 
55.90 
60.49 
63.26 
63.31 

74.83 

0.79 
1. 65 
1.29 
1.28 
1.01 
0.90 

0.79 
1.65 
1. 66 
0.53 
0.54 
0.54 
0.54 
0.44 
0.43 

(1) Contract-required limits for percent recovery (R) are specified 
in Section 9.3.3, Method 1613. 

(2) Contract-required limits for RRTs and ion abundance ratios are 
specified in Tables 2 and 9, respectively, Method 1613. NOTE: There 
is no ion abundance ratio for 37C14-2378-TCDD (cleanup standard). 

1.011 
1.251 
0.989 
a. 992 
1.075 
1.155 

0.969 
1.205 
1. 243 
0.965 
0.969 
1.006 
0.985 
l.OSO 
l. 085 

1.012 

RFP C500273T1 

-



Industrial ' Environmental Analysts, Inc. (IEA) ~~ ~o~\ 
Level 2 Metals Results Report 

qooofl All 
IEA Project t: 2436 IU4 (Fift iJ &~ IEA Sample t : 971122824 Matrix: SOIL 

Client Name: Focus Environmental, Inc. Date Raceived: 11/13/97 \J~~ ' Client Proj. I .D.: 772686.11111111 FOCUS-ACS Data sampled: U/19/97 
Sample I .D.: tll53-1146-5 

QUant Result Date Data IEA Prep 
Parameter Method Limit (mg/kg) Prepared Analyzed Analyst Run Batch 

ALUMINUM SW846 uu 21.1 4881 U/21/97 ll/21/97 FXW R13131 U2i9715P 
ANTIMONY SW846 6Ua 6.13 18.9 U/21/97 U/21/97 FXW Rl3139 U2697115P 
ARSENIC SW846 6U9 l.U 3.79 U/211/97 U/21/97 FXW R13139 U2197115P 
BARIUM SW846 6Ua 21.1 549 11/21/97 U/21/97 !'XW R13139 UU97115P 
BERYLLIUM SW846 6U!iJ I.S!iJ2 BQL U/211/97 111/21/97 FXW R13l31 U2119705P 
CADMIUM SW846 61l!iJ 1.5!J2 19.1 U/211/97 11/21/97 FXW R13131 U21J971JSP 
CALCIUM SW846 uu 512 166U U/21/97 U/21/97 FXW R1313!J ll2!iJ97!J5P 
C'"--..mUM SW846 6U!iJ l.i!iJ 112 u/2a/97 U/21/97 FXW R13131 U21J9715P 
C'--l.T SW846 6011 5.112 14.8 111/21/97 11/21/97 FXW R131JS li211971JSP 
COPPER SW846 UUl 2.51 1451 11/21/97 11/21/97 FXW R13130 U219715P 
IRON SW846 6011 11.1 11411 U/21J/97 U/21/97 FXW Rl3138 li289705P 
LEAD SW846 6BU 8.392 1249 U/20/97 U/21/97 FXW Rl3131 112 897 liSP 
MAGNESIUM SW846 6018 582 5761 11/28/97 U/21/97 FXW Rl3138 U2997SSP 
MANGANESE SW846 6110 1.51 199 11/20/97 11/21/97 FXW R13131 U209705P 
MERCURY SW846 7471 1.110 BQL U/29/97 11/31/97 PW R13222 112997838 
NTCKEL SW846 6110 4.82 17.6 U/20/97 11/21/97 FXW R13131 11209705P 

ASSIUM SW846 6011 582 786 U/28/97 11/21/97 FXW R13131 U289715P 
~NIUM SW846 6110 1.512 2.11 U/29/97 11/21/97 FXW R13131 U219HSP 

..... VER SW846 6UI l.ll 8.66 U/21/97 19/21/97 FXW R13131 U219715P 
SODIUM SW846 60U 502 BQL U/29/97 11/22/97 RB R13124 U209705P 
THALLIUM SW846 6 a 1111 l. II BQL U/20/97 U/21/97 FXW R13130 U219711JSP 
VANADIUM SW846 60U 5.12 9.29 liJ/21/97 U/21/97 FXW Rl3130 U299705P 
ZINC SW846 61Jl0 2.11 U2!J U/2kl/97 U/21/97 FXW Rl3131 lll20971115P 

unents : 



Industrial ' Environmental Analysts, Inc. (IEA) 
Trnl-J So~~ 

Level 2 Metals Results Report ~w·F, N-z. 
IEA Proj~ct t: 2 436 ""4 (RT~/J) 

IEA sample t: 97111122825 Matrix: SOIL 
ujtyt))\-~ client Name: Focus Environmental, Jnc. Date Received: lt/13/97 

Client Proj. :r.o.: 772686.8181181111 POCUS-ACS Date Sampled: 18/19/97 

~·\ sample I .D.: 11153-146-13 

QUant Result Date Date IEA Prep 
Parameter Method L.i.m.it (mq/kq) Prepared Analyzed Analyst Run Batch 

A.LUMJ:NUM SW846 611U .2111.2 4531 111/29/97 UJ/21/97 !'XW R13139 UJ2S97S5P 
ANTIMONY SW846 61HS 6.15 13.1 18/21/97 llil/21/97 PXW R13131 U211197S5P 
ARSENIC SW846 6111 1.1111 3.55 lll/21l/97 llil/21/97 FXW Rl3131l U21l971l5P 
BARIUM SW846 6111111 21.2 336 U/29/97 U/21/97 PXW R13l39 l11121119H5P 
BERYLLIUM SW846 61Jl" ''" 594 

BQL U/21/97 U/21/97 !'XW Rl3131l U21l9715P 
CADMIUM SW846 6Uil 111.594 17.3 U/21/97 U/21/97 PXW R~3131l U21l9715P 
CALCIUM SW846 611119 514 811111111 U/21/97 lfiJ/21/97 PXW R131U U21J9705P 
C~IUM SW846 6111111 l.ll 81.9 U/2111/97 U/21/97 !'XW R13l31 U21197a5P 
C1 .).'I' SW846 61JHJ 5.14 9.61 U/2fl/97 U/21/97 !'XW Rl3l31iJ lliJ21971iJSP 
CO.f'r-ER SW846 61JlliJ 2.52 1160 U/20/97 U/21/97 !'XW Rl3131l U2097"5P 
IRON SW846 6UIJ U.l 10200 U/20/97 U/21/97 FXW R13130 U21J971115P 
LEAD SW846 60U 8.31112 789 liJ/2"/97 U/21/97 FXW Rl313iJ U209705P 
MAGNESIUM SW846 6UII 514 31911 U/20/97 U/21/97 FXW Rl3l30 U211971i15P 
MANGANESE SW846 61iJHJ 1.51 127 U/21/97 U/21/97 FXW Rl3131i1 U211971i15P 
MERCURY SW846 7471 8.101 BQL U/29/97 U/30/97 PW Rl3222 102997038 
NICKEL SW846 61Jllil 4.13 16.4 U/21/97 U/21/97 FXW Rl31311 U21i197&5P 
""-"'ASSIUM SW846 61i!U 594 656 U/20/97 U/21/97 FXW Rl3139 U209705P 

O::NIUM SW846 61HIJ 8.594 1.64 U/20/97 U/21/97 FXW Rl3131J U20971J5P .. AVER SW846 6UIJ l.liH 1. 9 I 11/21/97 U/21/97 FXW R131311 U2119705P 
SODIUM SW846 61Jl II 5114 BQL 111/2"/97 U/22/97 RB Rl3124 U2119705P 
THALLIUM SW846 61Jl0 1.11 BQL 111/20/97 U/21/97 FX'I'J R131311 U211971JSP 
VANADIUM SW846 6010 5.04 9.54 10/20/97 10/21/97 FXW R131311 102119705P 
ZINC SW846 60U 2.02 487 10/20/97 10/21/97 FXW Rl3131J 1021J971i15P 

"i!!\ents: 



Industrial ' Environmental Analysts, Inc. (IEA) ~~~~,) 
Level 2 Metals Results Report 

ICOc~ t A;r 
IEA Project t: 2436 114 ~\A1-J IEA Sample t : 9711122826 Matrix: son. 

Client Rame: Focus Enviroamental, Inc. Data Receiveci: 11/ll/97 

-~~cJ_~ client Proj. I .D.: 772686.111111111111 FOCUS-ACS Date sampled: U/19/97 
sample I.e.: 11153-146-21 

Result Date 
SD\\ 

Quant Date IEA Prep 
Parameter Method Limit (mq/kq) Prepared Analyzed Analyst Run Batch 

ALUMJ:NUM SW846 611U 211.3 5271 U/211/97 111/21/97 FXW ll131311 1112119 7115P 
ANTIMONY SW846 6"111 6 .111 36.9 U/21/97 111/21/97 :rxw lll313" U2"971JSP 
ARSENIC SW846 69Hl 1.112 3.38 18/211/97 111/21/97 FXW Rl3139 liJ21197lJSP 
BAlliUM SW846 6"19 21.3 4111 U/26/97 lll/21/97 FXW R131311 lll211971iJSP 
BERYLLIUM SW846 6"111 1.5118 BQL 11/2111/97 111/21/97 FXW ll131311 11299705? 
CADMIUM SW846 611110 8.598 29.8 U/29/97 U/21/97 FXW Rl3138 U21119795P 
CALCIUM SW846 6919 sea 18988 111/28/97 111/21/97 FXW R131311 U209705P 
~MJ:UM SW846 6910 1.112 456 18/21/97 111/21/97 FXW Rlll3111 U21971J5? 
(. !LT SW846 61HII 5.98 12.4 U/29/97 111/21/97 FXW R13130 U2119795P 
COPPER SW846 6111111 2.54 5114 U/29/97 U/21/97 FXW R13139 U2997SSP 
IRON SW846 6919 11.2 ll3U U/21/97 U/21/97 FXW R13139 U219795P 
LEAD SW846 6kllll 11.3GJS 24611 U/26/97 111/21/97 FXW R13139 U21197115P 
MAGNESIUM SW846 68111 5118 45711 111/29/97 lil/21/97 FXW R131311 U209705P 
MANGANESE SW846 6kll9 1.52 1811 U/211/97 U/21/97 :rxw RlJ 1311 U299795P 
MERCURY SW846 7471 1.192 BQL U/29/97 111/311/97 PW R13222 U29971J3H 
NICXEL SW846 69111 4.16 33.4 111/211/97 U/21/97 FXW R13130 U2111971115P 
- ""l'ASSIUM SW846 6011J 51J8 676 U/211/97 U/21/97 FXW R13139 l11121J9795P 

''ENIUM SW846 6910 1.598 2.22 1111/29/97 U/21/97 FXW Rl3139 U2119705P 
IER SW846 61119 1.82 9.96 U/211/97 U/21/97 :rxw Rl31311 U21197115P 

SODIUM SW846 6UIJ 598 BQL U/211/97 U/22/97 RH Rl3124 U21J9795? 
THALLIUM SW846 61110 1.1112 BQL U/21J/97 U/21/97 FXW Rl3130 U209705P 
VANADIUM SW846 6U0 5.118 u.s U/211/97 U/21/97 FXW R131311 192097115? 
ZINC SW846 6010 2.113 13"" 10/211/97 la/21/97 FXW Rl313" U209705P 



Industrial ' Environmental Analysts, Inc. (IEA) 
Laval 2 Metals Results Report 

PREPARATION BLANKS 

IE..\. Project t: 2436 U4 
Matrix: SOIL 

Client Kame: Focus Environmental, Inc. 
client Proj. I.D.: 772686.11181111 FOCUS-ACS 

sample HUmber: PBS 11J2S9785P 

Quant Result Date Date 
Parameter Method Lilllit (mq/kq) Prepared Analyzed Analyst 

ALUMINUM SW846 61JU 21.1 BQL U/21/97 11/21/97 FXW 
ANTIMONY SW846 6 na 6.0B BQL U/28/97 U/21/97 FXW 
ARSENIC SW846 61JU l.U BQL HI/21J/97 U/21/97 FXW 
BARIUM SW846 6!H8 21!J.I BQL U/21/97 U/21/97 FXW 
BERYLLIUM SW846 68HJ I.SU BQL U/28/97 U/21/97 FXW 
CAOIUUM SW846 6Uiil I.SU BQL U/21/97 11/21/97 FXW 
CALCIUM SW846 6UIJ 500 BQL U/21/97 11/21/97 FXW 
CP'~UM SW846 6UIJ l.U BQL HI/21J/97 11/21/97 FXW 
c, LT SW846 6" liJ 5."' BQL U/21/97 U/21/97 FXW 
COPPER SW846 611Jl" 2.50 BQL U/20/97 18/21/97 FXW 
IRON SW846 6UIJ u." BQL U/21/97 U/21/97 FXW 
LEAD SW846 6UIJ 1.318 BQL U/20/97 111/21/97 FXW 
MAGNESIUM SW846 61H0 sae BQL 11/21/97 U/21/97 FXW 
MANGANESE SW846 60Hl 1.50 BQL liJ/21J/97 U/21/97 FXW 
HICKEL SW846 6" lliJ 4 • sa BQL U/20/97 Hl/21/97 FXW 
POTASSIUM SW846 611Jl" SIJiil BQL U/20/97 U/21/97 FXW 

"ENIUM SW846 6UI1 a.su BQL UJ/29/97 U/21/97 FXW 
7ER SW846 611Jll 1.88 BQL liJ/20/97 111/21/97 FXW 
!OM SW846 61lil 50111 BQL U/211J/97 U/22/97 RH 

THALLIUM SW846 61iHI 1.89 BQL U/21/97 U/21/97 FXW 
VANADIUM SW846 6UIJ 5 • "" BQL U/21J/97 U/21/97 FXW 
ZINC SW846 611lll1l 2. 011 3.62 111l/211l/97 Hl/21/97 FXW 

Corresponding samples: 
9711122824, 97111l22825, 9711J22826, 971126811, 97111l26811, 971126812, 
971126813, 97111l26814, 9711J26815, 971026816, 97111l29611ll, 97111l2961J2, 
971129603, 9711J29611l4, 9711J2961JS, 9711J2961J6 

'lliilents: 

[3Ll\+lK 

IEA Prep 
Run Batch 

R13 138 U289785P 
Rl3138 U289785P 
Rl3138 U289785P 
R1313i U219705P 
R13138 11289711JSP 
R131Jiil 1121971JSP 
Rl3138 11289HSP 
R13131 U219705P 
R13138 U289705P 
Rl3138 U20971JSP 
R13131 U219715P 
Rl3131J Ul2897a5P 
Rl3130 U209715P 
R1313il U21J9705P 
R13l31 U21J9705P 
Rl31311J U289711JSP 
R13131i1 U289711JSP 
R131311J U2il9705P 
Rl3124 U219711JSP 
Rl3130 U2il97115P 
Rl3131J U2119711JSP 
Rl31311l 111l211l9711l5P 



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 

PREPARATION BI.ANltS 

IEA Project t& 2436_884 
Matrix: SOIL 

Client Hame: Focus Environmental, Inc. 
Client Proj. I.D.: 772686.81888888 FOCUS-ACS 

Sample Humber: PBS l8299713B 

Parameter Method 
QUant Result Date Date IEA 
Limit (mg/kg) Prepared Analyzed Analyst Run 

Prep 
Batch 

SW846 7471 e.u8 BQL 11/29/97 11/38/97 PW R13222 U299713B 

corresponding samples: 
971122824, 971822825, 971122826, 971934848, 971134841, 971934842, 
971834843, 971834844, 971842482, 971842483, 971842414, 971842485, 
971842486 



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 

LABORATORY CON'l'ROL SAMPLZ 

IEA Project 1: 2436 111114 
IEA Sample I: LCSS -U219785P 

Matrix: SOIL 

Results {mg/kg) Limits ' Data IEA Prep 
Parameter Method 'l'rua Found Lower Upper RCY Analyzed Run Batch 

ALOMINUM SW846 uu 45U 4781 2821 61911 U6. U/21/97 R131311 U219715P 
AH'riMOHY SW846 uu 38.2 26.3 7.41 81.3 68.8 111/21/97 R1313lil U21197115P 
ARSENIC SW846 6111 U3 112 14.3 133 U9. U/21/97 R1313S 1lJ29971i15P 
BARIUM SW846 uu 1711 188 126 214 1U. U/21/97 R13130 U219715P 
BERYLLIUM SW846 6rH0 1211 126 91.2 148 us. U/21/97 R.l3130 U2i9705P 
CADMIUM SW846 60111 88.8 97.4 66.9 111 1U. 111/21/97 R.l3131 U20971JSP 
CALCIUM SW846 uu 1991 1981 1440 25311 99.5 U/21/97 Rl3131J U21J9715P 
CHROMIUM SW846 61U 133 138 1&4 163 U4. U/21/97 R13139 U289715P 
C~T SW846 6rHIJ 72.9 76.1 56.3 89.5 U4. U/21/97 Rl3131 lii211971JSP 
Ct. __ .eR SW846 61HS 85 92.1 68 1112 us. U/21/97 Rl3130 U21971JSP 
IRON SW846 61i1U 75811 67"" 4270 11J98S 88.4 U/21/97 R13130 U2S971JSP 
LEAD SW846 61JU 86.4 87.9 58 115 U2. U/21/97 Rl3131 U2S971JSP 
MAGNESIUM SW846 uu ll81J 1130 8U 156" 95.4 U/21/97 R1313e llJ2"9785P 
MANGANESE SW846 61JU 187 191 147 228 U2. U/21/97 Rl3130 U209715P 
NICREL SW846 uu 95.5 lU 72.1 119 U6. U/21/97 R.13130 U289705P 
POTASSIUM SW846 uu 2160 2161J 158fil 2741 UIJ. U/21/97 R13l3" U2e9785P 
SELENIUM SW846 6UIJ 129 144 93.9 165 112. U/21/97 Rl313a U21J97a5P 

VER SW846 6811J 117 135 84.5 158 116. lfl/21/97 RlJlJIJ liJ2S97e5P 
tUM SW846 68U 392 BQL 258 526 U/22/97 R13124 U2e971JSP 
..LIUM SW846 una us 114 55.4 155 us. UJ/21/97 Rl31Ja U2e97a5P 

VANADIUM SW846 6na 73.5 76.6 47 laB 11J4. U/21/97 Rl313a U2097a5P 
ZINC SW846 6010 71.8 73.1 53.4 90.2 102. 10/21/97 R13130 U209705P 

comments: 



Industrial ' Environmental Analysts, Inc. (rEA) 
Level 2 Matals Results Report 

LABORA'rOU CONTROL SAMPI..E 

IBA Project t: 2436 114 
rEA Sample f: LCSS-112997838 

Matrix: SOIL 

Parameter Method 
Results (mq/kg) Limits ' 
~e Found Lower Upper RCY 

Date IEA 
Analyzed Run 

Prep 
Batch 

MERCURY SW846 7471 9.99 11.1 5.25 15.6 111. 11/31/97 Rl3222 112997138 

comments: 



Industrial ' Environmental Analysts, Inc. (rEA) 
Laval 2 Metals a.•ults Report 

DUPLICATE ANALYSIS 

rEA Project t: 2436 184 
rEA Sample t: 971822826 

Matrix: son 

Parameter Method 

Duplicate Analysis 
sample Duplicate RPD Data samp oup 

(mg/kg) (mg/kg) t Analyzed RUn Run 
Prep 
Batch 

SW846 7471 BQL BQL 18/38/97 R13222 Rl3222 182997838 

s-o 
RPD • ----------- X 189 Control Limits: +/- 28\ 

(S+D)/2 

corresponding samples: 
971822824, 971822825, 971822826, 971934848, 971834841, 971834842, 
971834843, 971034844, 971842402, 971842483, 971842404, 971042485, 
971842416 

"ommants: 

-



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 

DUPLICATE ANALYSIS 

I!!A Project t: 2436 U4 
IEA Sample f: 97112'68111 

Matrix: SOIL 
Duplicate Analysis 

sample Duplicate RPD Date Samp oup 
Parameter Method (mg/kg) (mg/kg) ' Analyzed Run Run 

U.OMINOM SW846 6811 251U 34SU 31.6 11/21/97 R13131 Rl3131 
ANTIMONY SW846 61JU BQL BQL 11/21/97 R13131 Rl3131 
ARSENIC SW846 uu BQL BQL 18/21/97 Rl3131 Rl3131 
BAlUUH SW846 6UB 76.8 78.7 2.48 11/21/97 R13131 Rl3131 
BERYLLIUM SW846 uu 1.595 1.711 17.7 11/21/97 Rl3139 R13131 
CADMIUM SW846 uu BQL 1.799 11/21/97 Rl3131 R13131 
CALCIUM SW846 uu BQL BQL 11/21/97 R131311 R13138 
CBROKJ:UM SW846 6111J u.s 42.2 4.12 11/21/97 R13139 R1313i 
COBALT SW846 uu 9.31 9. fil4 2.9111 11/21/97 R13131 R13131 
C~PER SW846 uu 15.1 17.5 14.6 19/21/97 R13139 R13139 
l " SW846 6UI 3921HJ 369U 19.9 111/21/97 R1313S R13139 
t.-.....J SW846 61Jl" 21.2 23.4 11.2 11/21/97 R131311 R13138 
MAGNESIUM SW846 6UI SUIJ SUI 1.13 11/21/97 R13131J R13130 
MANGANESE SW846 uu 4113 381 5.58 18/21/97 R131311 Rl3138 
NICDL SW846 6SU 18.8 19.3 2.59 18/21/97 Rl31311 Rl3130 
POTASSIUM SW846 6111" 5921 6198 4.42 10/21/97 Rl3130 R13138 
SELENIUM SW846 61Jlll BQL BQL 19/21/97 Rl3139 R13139 
SILVER SW846 6UII BQL BQL 10/21/97 R13131 R13139 
"""'~DIUM SW846 6011 BQL BQL 18/22/97 R13124 Rl3124 

'LLIUM SW846 60Ul BQL BQL 18/21/97 R131311 R13138 
ADIUM SW846 6U0 58.1 66.2 13.2 11/21/97 Rl3138 Rl3131 

ZINC SW846 6110 44.1 46 .a 5.99 11J/21/97 Rl3130 R13131 

s-o 
RPO • ----------- X 1110 Control Limits: +/- 21\ 

(S+D)/2 

Corresponding Samples: 
971122824, 971122825, 971822826, 9711126819, 971926811, 971126812, 
9711126813, 97111126814, 971026815, 9711126816, 971927591, 971127512, 
971027593, 9711275114, 971B27515, 971B27506, 971027507, 971027508, 
971127519, 971127511, 971127511, 9711127512, 971927513, 971029661, 
971029662, 971129663, 971S2961J4, 971129665, 9711J29616 

~..,mments: 

Prep 
Batch 

1121971SP 
U289785P 
U2119715P 
U219715P 
U299705P 
U219705P 
U21978SP 
U219715P 
U2119715P 
U2B9705P 
19211971JSP 
U21J9785P 
UJ219705P 
U21197115P 
U209715P 
U219715P 
U2119715P 
UJ21971115P 
1921971JSP 
18289715P 
U21197ii5P 
U209705P 



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 

SPID RESOLTS 

IEA Project t: 2436 U4 
IEA Sample f: 97U268U 

Matrix: SOIL 
Spike Results (mg/kg) 

Data samp spike 
Parameter Method SA SR SSR 'RCY Analyzed Run Run 

ALUMINUM SW846 6US 175 251U 365U 65U U/21/97 Rl31JS Rl313S 
ANTIMONY SW846 6US 43.8 BQL 12.7 29.S U/21/97 Rl313S Rl3131J 
ARSENIC SW846 61U 175 BQL 152 86.9 11/21/97 Rl313S Rl3131 
BARIUM SW846 61UI 175 76.8 249 98.3 11/21/97 R1313S R13131 
BERYLLIUM SW846 61U 4.38 1.595 4.67 93.2 11/21/97 Rl313S Rl313S 
CADMIUM SW846 6SU 4.38 BQL 4.U 1U. 11J/21/97 Rl3131J Rl3131J 
CALCIUM SW846 6US 175&1 BQL 18"" U3. 11/21/97 Rl313S Rl313S 
CHROMIUM SW846 uu 17.5 41.5 52.7 69.7 11/21/97 Rl3131 Rl3131 
C~'l' SW846 61U 43.8 9.3e 47.8 87.9 18/21/97 Rl313S Rl313S 
c ?ER SW846 6US 21.9 15.1 37.1 ua. 11/21/97 R13131J R1313S 
I:n<JN SW846 6SU 87.6 312U 348U 5261J 11/21/97 R1313S R1313S 
LEAD SW846 6UI 43.8 21.2 62.1J 93.3 18/21/97 Rl313S R1313S 
MAGNESIUM SW846 6SU 17511 sua 7181 124. 11/21/97 Rl313S Rl3131 
MANGANESE SW846 61i1U 43.8 403 443 91L8 11/21/97 R13131i1 Rl313S 
NICKEL SW846 6US 43.8 18.8 59.&1 91.6 liJ/21/97 R131JS R131311 
POTASSIUM SW846 601S 175&1 592&1 8181 129. 18/21/97 Rl313S R1313S 
SELENIUM SW846 uu 175 BQL 147 83.8 11/21/97 R13131 R13131 
- ... LVER SW846 6Uil 4.38 BQL 3.95 9S.2 11/21/97 Rl313S Rl313S 

>IUM SW846 6US 175S BQL 175S 99.8 11/22/97 Rl3124 R13124 
!:.LIUM SW846 6US 175 BQL 159 9S.8 lS/21/97 Rl313S R1313S 

....... -tADIUM SW846 61i1U 43.8 S8.a U4 U6. 1&1/21/97 R1313S Rl313S 
ZINC SW846 6US 43.8 44.0 89.4 U4. 11/21/97 R13131 Rl3131 

\R 2 ((SSR- SR) I SA) • lSI control Limits: 75-125\ 

corresponding samples: 
971&122824, 971122825, 971122826, 971S26810, 971S26811, 971S26812, 
971S26813, 971126814, 971&126815, 971S26816, 971127511, 971127512, 
971S27513, 971S27504, 971S275S5, 971S275S6, 9711275S7, 971S275S8, 
971S275S9, 971S2751S, 971127511, 971127512, 971S27513, 971129611, 
9711296S2, 971129603, 971S296S4, 971S29615, 971129616 

~'"omments: 

Prep 
Batch 

U219715P 
U219715P 
U2197115P 
U219715P 
U21J97S5P 
U21J971J5P 
U21J97S5P 
U289795P 
U21J97S5P 
11219715P 
U2S971J5P 
U2897SSP '-' 
U21971J5P 
11219715P 
U2S9715P 
U289715P 
U2i19115P 
U2S97SSP 
U2897SSP 
U2S9795P 
U2S97S5P 
U2S9715P 



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 

SPID RESOL'fS 

IEA Project t: 2436 ill4 
ZEA Sample t: 97114'2482 

Matrix: SOIL 
Spike Results (mq/kg) 

Date Samp Spike Prep 
Parameter Method SA SR SSR UCY Analyzed Run Run Batch 

MERCURY SW846 747l 1.212 BQL 1.289 98.7 11/31/97 Rl3222 Rl3222 112997138 

U • ((SSR- SR) /SA) * 111 control Limits: 75-125\ 

corresponding Samples: 
971122824, 971122825, 971122826, 971124711, 971124712, 971124713, 
971124714, 971124785, 971124716, 971124717, 971127318, 971127319, 
971127311, 971127311, 971127312, 971127313, 971127314, 971127315, 
971827316, 971127317, 971127318, 971827319, 971834848, 971834841, 
971134842, 971134843, 971134844, 971142412, 971142413, 971142414, 
971142415, 971142416 

1mments: 



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 X.tals Re•ul ts Report 

SPIU DUPLICAD! Rl!!SOLTS 

ID Project t: 2436 184 
IEA Sample t : 97U268UlS 

Matrix: SOIL 
spike Duplicate Results 

sample Duplicate RPD Date samp oup 
Parameter Method (mq/kq) (mq/kg) ' Analyzed Run Run 

ALUMINUM SW846 61Jli 36SU JSIU 4.22 11/21/97 Rl3131 Rl31JI 
AH'l'IHONY SW846 uu 12.7 u.s 18.9 lS/21/97 Rl3131 Rl3131 
ARSENIC SW846 611 liJ 152 146 4.22 111/21/97 Rll138 Rl3131 
BAlUUM SW846 uu 249 241 3.35 10/21/97 R13131 R1313S 
BERYLLIUM SW846 61JlliJ 4.67 4.58 2.119 10/21/97 Rl3131 Rl3131 
CADMIUM SW846 60U 4."" 4.29 2.66 10/21/97 R13130 Rl3139 
CALCIUM SW846 6111 18111 1171 1.31 11/21/97 Rl313S R13131 
CHROMIUM SW846 uu 52.7 49.1 6.99 lS/21/97 Rl3131 Rl3139 
COBALT SW846 61iJl0 47.8 47.8 1.112 11/21/97 R1313S R13130 
~ER SW846 6311 37.1 35.9 3.15 10/21/97 R13131 R13131 
l ...... i SW846 6Sl9 34819 316811 13.1 19/21/97 R131JS R13139 
LEAD SW846 6U0 62.1 "'.3 2.78 19/21/97 R1313S R13139 
MAGNESIUM SW846 6919 7180 6511 9.84 10/21/97 R13130 R13130 
MANGANESE SW846 60U 443 501 12.4 10/21/97 R13130 R1313S 
NICKEL SW846 61H0 59.0 56.7 3.90 10/21/97 R13130 R13130 
POTASSIUM SW846 6919 8189 75811 7.66 19/21/97 Rl313S R13130 
SELENIUM SW846 6010 147 142 2.84 19/21/97 Rl3130 R1313S 
"'1'LVER SW846 69UI 3.95 3.92 s. 71 19/21/97 R131JB Rl3130 

>IOM SW846 6UIJ 17511 1719 2.15 19/22/97 Rl3124 R13124 
LLIUM SW846 6310 159 158 1.84 11/21/97 R13130 R13130 

vANADIUM SW846 6011J 1B4 96.1 8.21 10/21/97 R13130 R13130 
ZINC SW846 6010 89.4 84.11 6.25 111/21/97 R13131 R13131 

s-o 
RPD a ----------- X 100 control Limits: +/- 20% 

(S+D) /2 

Correspondinq samples: 
971122824, 971122825, 971022826, 971026810, 971026811, 971026812, 
971126813, 971026814, 971026815, 971026816, 971127591, 971027502, 
971127503, 971027504, 971027505, 971927596, 971027507, 971027508, 
971027599, 971027510, 971127511, 971027512, 971027513, 971029601, 
971929692, 971929603, 971029604, 971029605, 971029606 

comments: 

Prep 
Batch 

1&2S97SSP 
U2197SSP 
U2S971iJSP 
U2S971JSP 
U219705P 
U209795P 
U219795P 
U2S9705P 
U2S9 7iJSP 
U219795P 
U209705P -11J209705P 
U209705P 
11J209705P 
U209705P 
U299705P 
19209705P 
U209705P 
U2S9795P 
102097a5P 
102097051? 
10299705P 



Industrial ' Environmental Analysts, Inc. (lEA) 

Level 2 Metals Results Report 

XEA Project t: 2436 114 
%EA Sample f: 9711i2412S 

Katrix: SOIL 

Parameter Method 

SPID DUPLICATE USOL'l'S 

Spike Duplicate Results 
sample Duplicate RPD Date samp Dup 

(mg/kg) (mg/kg) ' Analyzed aun R.un 
Prep 
Batch 

SW846 7471 1.219 1.213 1.95 11/31/97 R13222 Rl3222 112997138 

s-D 

RPD • ----------- X 110 
control Limits: +/- 20% 

(S+D) /2 

Corresponding samples: 
971122824, 971122825, 971122826, 971124711, 971124712, 971124713, 

971124714, 971124715, 971124716, 971024717, 971027308, 971127319, 

971127311, 971127311, 971027312, 971127313, 971127314, 971127315, 

971127316, 971127317, 971127318, 971127319, 971134841, 971134841, 

971134842, 971034843, 971134844, 971042412, 971142403, 971142414, 

971142415, 971142416 

mments: 



Industrial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 
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TCLP ME'l'ALS REG'IJLA'rZD 

rEA Project t: 2436 114 
IBA sample t: 971122827 
Client Name: Focus Environmental, Inc. 

Client Proj. I.D.: 772686.11111111 FOCUS-ACS 
Sample I.D.: 11153-146-6 

Federal 
Regulatory QUant 

Parameter Method Level Limit 

ARSENIC SW846 uu SUB su. 
BARIUM SW846 6111 111111 UIU 
CADMJ:UM SW846 6111 lUI 111. 
CBROMJ:UM SW846 uu SUI su. 
LEAD SW846 61111 SUB su. 
~CORY SW846 747B 2U 2B.IJ 

)miUM SW846 Ull uu lU. -. ..-
SILVER SW846 61111 SUIJ su. 

comments: 

Matrix: 
Date Received: 

Date Sampled: 
'rCLP Extraction: 

LDCHAD 
11/13/97 
11/19/97 
11/16/97 

Result Date Data 
( uq/l) Prepared Analyzed Analyst 

BQL U/27/97 11/28/97 lU! 
BQL U/27/97 U/28/97 1U! 

213. U/27/97 U/28/97 1U! 
BQL 11/27/97 U/28/97 1U! 

96411 11/27/97 U/28/97 1U! 
BQL U/27/97 U/28/97 KDH 
BQL 11/27/97 11/28/97 RH 
BQL U/27/97 U/28/97 RH 

IEA Prep 
Run Batch 

Rl3193 U2797B4P 
R1Jl9J U2797114P 
Rl3193 U279784P 
Rl3193 U27971J4P 
Rl3193 U279714P 
Rl3178 U27971J2H 
Rl3193 U2797 ? 

Rl3193 U2797-....A? 



Industrial ' znviranmental Analysts, Inc. (rEA) 
Level 2 Hatala Results Repart 

~~~~\ 
TCLP Jd\tAI.s 1U!!GULA1'!:D q tT08r: \ N z_ 

rEA Praject t: 2436 114 
IEA Sample t: 9711l2828 
Client Kame: Facus znviranmental, Inc. 

Client Praj. I.D.: 772686.11111111 FOCUS-ACS 
Sample I.D.: fllSJ-146-14 

Federal 
Regulatory Quant 

Parameter Method Level Limit 

ARSEHIC SW846 6UI SIIJI sn. 
BAIUUM SW846 6UJ UUU lUll 
CADMIUM SW846 68111 1111 111. 
CHROMIUM SW846 61111 5111 518. 
LEAD SW846 6111 su" sn. 
~ 

M illY SW846 7471 2U 21.1 
S~IUM SW846 6UJ 1"" I lU. 
SILVER SW846 6111 SUI su. 

-,'Ilil\ents: 

Katrix: 
Date bceived: 

Date sampled: 
TCLP Zxtractian: 

Result Date Date 

L!!ACBATZ 
U/13/97 
U/19/97 
11/16/97 

(~) 
lU#UUf 

s.c>i\ 
rEA Prep 

( ug/1) Prepared Analyzed Analyst Run Batch 

BQL 11/27/97 U/28/97 RB Rl3193 111279794P 
BQL U/27/97 11/28/97 RB Rl3193 112797S4P 

149. 11/27/97 11/28/97 RB R1Jl93 U279704P 
BQL U/27/97 11/28/97 RB Rl3193 1112797g4p 

8391 11/27/97 U/28/97 RB Rl3193 U2797a4P 
BQL U/27 /97 U/28/97 KDB Rl3178 112797128 
BQL 11/27/97 11/28/97 RB Rl3193 U279714P 
BQL 11/27/97 11/28/97 RB Rl3193 11J279784P 



Industrial ' Environmental Analy•ts, Inc. (XEA) 
Level 2 Metals Results Report 

'rCLP HE'rALS DGULAftD 

XEA Project t: 2436 114 
IEA Sample t: 9711l2829 
client Kame: Focus Environmental, Inc. 

Client Proj. I.D.: 772686.11111111 FOCUS-ACS 
Sample I.D.: t11S3-146-22 

Federal 
Regulatory QUant 

Katrix: 
Date Received: 

Data Sampled: 
TCLP Extraction: 

Result Date Date 
Parameter Method Level Limit ( ug/l) Prepared Analyzed Analyst 

ARSEHJ:C SW846 uu SUI su. BOL 11/27/97 11/28/97 RB 
BAlUUM SW846 6911 uuu UIJU BOL 11/27/97 11/28/97 RB 
CADMIUM SW846 61Jll uu Ul. 822. 11/27/97 11/28/97 RB 
CBROKJ:UK SW846 6118 SUB 581. BOL 11/27/97 11/28/97 RL 

~y SW846 6111 SUI 511. 12111 11/27/97 11/28/97 RB 
SW846 7471 211 21.1 BOL 11/27/97 11/28/97 JCDB 

S~IUK SW846 6111 1111 111. BOL 11/27/97 11/28/97 RB 
SILVER SW846 6111 5181 511. BOL 11/27/97 11/28/97 RB 

'"oli!IIlents: 

Xl!!A Prep 
Run Batch 

R13193 U279714P 
Rl3193 U27971J4P 
Rl3193 112797B4P 
Rl3193 U2797UP 
Rl3l93 U27971J4P 
Rl3l78 U2797J?q 
Rl3193 U2797Li'lf' 
Rl3193 U27971 



Industrial ' Environmental Analysts, Inc. (rEA) 

Level 2 Metals Results Report 
PltEPARA'riOH BLANXS 

IEA Project t: 2436_114 
MAtrix: LDCBM'E 

Client Name: Pocu• Environmental, Inc. 
Client Proj. I.D.: 772686.11111111 POCOS-ACS 

Sample Humber: PBW 11279714P 

.Quant Result Date Date rEA 

Parameter Method Limit (uq/1 ) Prepared Analyzed Analyst Run 

ARSENIC SW846 6118 581. BOL 11/27/97 11/28/97 lUI Rl3193 
BARIUM SW846 6811 lUIS BOL 11/27/97 11/28/97 lUI R13193 
CADMIUM SW846 uu 1118. BOL 11/27/97-11/ai/97 lUI R13193 
CHROMIUM SW846 uu 518. BOL 11/27/97 111/28/97 lUI R13193 
LEAD SW846 UliJ see. BOL 11/27/97 11/28/97 lUI R13193 
SELENIUM SW846 6UI 111. BOL 11/27/97 11/28/97 lUI R13193 
SILVER SW846 61U 511. BQL 11/27/97 11/28/97 RB Rl319J 

......._ 
'\ 

-.-.-._ 

corresponding Samples: 
971022827, 971022828, 971122829, 971033901, 971036611 

Collllllents: 

Prep 
Batch 

111279714P 
U2797114P 
U279714P 
111279714P 
U279714P 
U279714P 
U279714P 



Industrial ' Environmental Analysts, Inc. (lEA) 
Level 2 xatals Rasul ts Report 

PUP~ION BLAHJtS 

lEA Proje~t t: 2436 114 
Matrix: LEACBA'rl! 

Client Kame: Focus Environmental, Inc. 
Client Proj. I.D.: 772686.11111111 FOCUS-ACS 

sample HUmber: TB96l 112797128 

QUant Result Date Date rEA Prep 
Parameter Method Limit (ug/1 ) Prepared Analyzed Analyst Run Batch 

MERCURY SW846 7471 BQL 18/27/97 11/28/97 XDB 

corresponding samples: 
971822827, 971022828, 971022829, 971031001, 971033801, 971033901, 
971936611 

comments: 

Rl3178 112797828 



Industrial ' Environmental Analysts, Inc. (XEA) 
Level 2 Metals Results Report 

PREPARATIOH BLANXS 

rEA Project t: 2436_114 
Matrix: I.EACB.M'E 

client Name: Pocus Environmental, Inc. 
Client Proj. I.D.: 772686.11111118 POCOS-ACS 

Sample NUmber: TB961 11279714P 

QUant Result Data Data IEA Prep 
Parameter Method Limit (uq/1 ) Prepared Analyzed Analyst Run Batch 

ARSEHIC SW846 61111 su. BQL ll/27/97 11/28/97 RB R1319J U2797i4P 
BARIUM SW846 uu lUU BQL 18/27/97 11/28/97 lUI R13193 U27971J4P 
CADMIUM SW846 61118 lU. BQL 11/27/97 11/28/97 lUI Rl3l93 U2H7fiJ4P 
CHROMIUM SW846 61JU see. BQL 11/27/97 11/28/97 lUI Rl3193 1127971J4P 
:LEAD SW846 61111 su. BQL 11/27/97 11/28/97 lUI R1319J U2797UP 
SELEN'ItiM SW846 61HI lU. BQL 18/27/97 11/28/97 RB Rl3193 U27971114P 
SILVER SW846 68U Sal. BQL U/27/97 18/28/97 lUI Rl3193 U2797S4P -, 

corresponding Samples: 
971822827, 971122828, 971122829, 971133911, 971136611 

Comments: 



Industrial ' Environmental Analysts, Inc. (IEA) 
Laval 2 Metals Results Report 

LABORA'l'ORY CON'l'ROL SAMPLE 

:IEA Project t: 2436 114 
:IEA Sample t: LCSW-U279714P 

Matrix: LEACHATE 

Results ug/1) Limits ' Data :IEA Prep 
Parameter X.thod True Found Lower Upper RCY Analyzed Run Batch 

ARSEN:IC SW846 uu Sill Ill 49SIII 4111111 61118111 9 9 • Ill 1111/28/97 R13193 U27971114P 
BAIUUM SW846 6111111 Slllllllll SUI 4UIII 6111 u 11112 • U/28/97 R13193 111127971114P 
CADMIUM SW846 uu Slllllllll SUI 4111911 61Jfi1111 1111111. U/28/97 R13193 U27971iJ4P 
CBROMJ:UM SW846 uu SUI Slll9111 411111111 u "" 11112 • 1111/28/97 R13193 U279794P 
LEAD SW846 61111111 SU8 Slll8111 41111118 uu 11112. 1111/28/97 R13193 111127971i14P 
SELENIUM SW846 61i118 Slllllllll SUI 4UI 6lil"" u 2 • llil/28/97 Rl3193 U27971i14P 
SILVER SW846 61i1U su 47S. "'" 6U 9S.1 1111/28/97 R13193 1111279784P 

comments: 



Industrial ' Enviroamantal Analysts, Inc. (IU) 
Level 2 Metals Results Report 

HAmiX SPID RZstJLTS 

lEA Project t: 2436 114 
ID Sample t: 971122827 

Matrix: LEACHATE 
Matrix spike Results ( ug/1) 

Date samp spike 
Parameter Method SA sa ssa UCY Analyzed aun Run 

ARSENIC SW846 61111 SUI BQL 9721 194. 11/28/97 R13193 Rl3193 
BARIUM SW846 uu !IIIII BQL 112811 112. 11/28/97 Rl3193 Rl3193 
CADKI:UM SW846 61111 uu 213. 219fiJ 189. 11/28/97 Rl3193 Rl319J 
CHROMIUM SW846 61JU SUI BQL 92111 184. 11/28/97 Rl3193 Rl3193 
LEAD SW846 6811 51111 96411 16111 131. 11/28/97 Rl3193 Rl3193 
MERCURY SW846 74711 281 BQL 288. 144. ll/28/97 Rl3178 Rl3178 
SELENIUM SW846 6US lUS BQL 2118 2111. lfl/28/97 Rl3193 Rl3193 
SILVER SW846 UUJ 1118 BQL 485. 48.5 11/28/97 Rl3193 Rl3193 

tR • ((SSR- SR) /SA) * 119 

corresponding Samples: 
971122827, 971122828, 971922829, 971931901, 971933811, 971133911, 
97UJ66U 

comments: sample appears to have been double spiked. (Attached is a corrected Matrix spike with 
spike added volume doubled.) 



Industrial ' Environmental Analysts, Inc. (IEA) 
Laval 2 Metals Results Report 

HA1'1UX SPIXE RESULTS 12 

IEA Project 1: 2436 114 
IEA Sample I: 971122827 

Katrix: LEACBATE 
Matrix spike Results ( ug/l) 

Data Samp Spike 
Parameter Method SA SR SSR UCY Analyzed Run Run 

ARSENIC SW846 6111 UIU BQL 9721 91.2 U/28/97 Rl3193 Rl3193 
BARIUM SW846 uu 211111 BQL 112fllll 56.1 U/28/97 Rl3193 Rl3193 
CADKitl'K SW846 Ull 2111 213. 2fll91 94.4 11/28/97 R13193 R13193 
CBROKIOH SW846 Ull uue BQL 9211 92.1 U/28/97 R1319J R13193 
LEAD SW846 6111 11UU 96U 16111 64.6 U/28/97 R13193 Rl3193 
MERCURY SW846 7478 2U BQL 288. 144. U/28/97 Rl3178 Rl3178 
SELEHIUK SW846 uu 

2 """ 
BQL 2UI 211. 11/28/97 Rl3193 Rl3193 

SILVER SW846 6111 2 I"" BQL 485. 24.3 11/28/97 Rl3193 Rl3193 

-~ 

tR • ((SSR- SR) /SA) * 199 

Corresponding Samples: 
971922827, 971122828, 971122829, 971931991, 971933891, 971933991, 
97U3661ill 

Comments: (Spike added volume doubled.) 



Indu•trial ' Environmental Analysts, Inc. (IEA) 
Level 2 Metals Results Report 

KATR.IX SPID DUPLICATE RESUL'l'S 

IEA Project t: 2436 184 
lEA Sample t: 97Ul2827MS 

Matrix: LEACHATE 
Matrix spike Duplicate Results 

Sample Duplicate RPD Date Samp Dup Prep 
Paramatar Method ( ug/1) ( ug/1) ' Analyzed RUn Run Batch 

ARSEHIC SW846 68111 97211 971111 1.19 11/28/97 al3193 a1Jl93 
BAJUOM SW846 uu 112111 182111 8.36 11/28/97 Rl3193 Rl3193 
CADMIUM SW846 Ulll 21191 21811 111.41 11/28/97 R13193 Rl3193 
CBROMIUM SW846 Ulll 92U 9168 1.54 11/28/97 &13193 Rl3193 
LEAD SW846 6111 l611HJ 168111 3.94 111/28/97 a1Jl93 alJ19J 
MERCURY SW846 7478 288. u.s 186. 11/28/97 R13178 R13178 
SELENIUM SW846 61111 2111111 21U 2.51 111/28/97 a13193 al3193 
SILVER SW846 611111 485. 574. 16.9 1111/28/97 Rl3193 Rl3193 

S-D 
RPO • ----------- X 199 control Limits: +/- 29\ 

(S+0)/2 

corresponding samples: 
971122827, 971122828, 971922829, 971931991, 9711113381111, 9711113391111, 
9718366U 

1111ents: 

U2797114P 
11279714P 
U279714P 
U279714P 
U279714P 
U2797B2B 
U27971114P 
U27971J4P 
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IlVIPINGER WATER ANALYTICAL DATA 



·---· 

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022805 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020Ll3.D 

Analyst: MOORE Sample Identification: #1153-047-5 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

% Moisture: not dec. 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-1 
74-~7_-5 
75-27-4 
75-~5_-2 

7_4-83-9 
78-J3-3 
104-51-8 
135- 9_8- 8 
98-06-6 
75-15-0 
~-6 -23-5 
lOB-90-7 
124-48-1 
75-_00-3_ 
110-75-8 
67-66-3 
?_4-87-3 
95-49-8 
106-43-4 
96-12-8 
106_-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-=! 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrylon~tr~le 
Allyl C!llor~de 
Benzene 
Bromobenzene 
Bromocnloromethane 
Bromod~ch~orometnane 

3romotorm 
Bromomethane 
~-~utanone 
N-Butylbenzene 
_§_ec-Butylbenzene 
Tert-Butylbenzene 
~a~bon r- c:;ult~de 
Carbon Tetract1lor~_de 
Chlorobenzene 
Chlorod~bromomethane 
cnloroethane 
2-Chloroethyl V~nyl Ether 
Chlorororm 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/1 

50 
5 
5 
~ 
5 

_? 
~ 

5 
10 
10 

5 
~-
5 
~ 
5 
5 
5 

10 
10 
~ 

10 
5 
5 

1,2-D~bromo-3-Chloropropane ~ 
1,2-D~bromoet~ane 5 
D~bromomethane 5 
1,2-D~chlorobenzene 5 
1,3-D~cnlorooenzene 5 
1,4-Dlchlorobenzene 5 
Dlcnlorod~r~uoromethane 10 
1,1-D~cnloroethane 5 
1,2-DlChloroethane 5 
1,1-Dlchloroethene 5 
C1s-1 2-Dlchloroetnene 5 

FORM I VOA 

RESULT: 
ug/1 

3800000 
120000 
120000 
120000 
12_0000 
120000 
120000 
120000 
2~0000 
250000 
1~0000 
120000 
120000 
120000 
120000 
120000 
120000 

I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~0000 I 
250000 I 
120000 I 
250000 I 
120000 I 
120000 I 
12000 0 I 
120000 I 
120000 I 
12oooo 1 

120000 I 
120000 I 
250000 I 
120000 1 
12oooo L 
120000 1 
120000 I 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-· 
'"' u 
u 

_U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

·r!M.r.\\vQe4"' 
w~ 

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8260 qar~ \ Atr 

(~\\ 
IEA Project Number: 2436-004 

IEA Sample Number: 971022805 

Date Received: 

Date Sampled: 

10/13/97 w~ . 
10/09/97 Uu. ~\\ 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/20/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020Ll3.D 

Analyst: MOORE Sample Identification: #1153-047-5 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

% Moisture: not dec. 

CAS NO. 

156-60-5 
1__8-§_]-5 
142-28-9 
_5_94 -20-7 
563 -_5_8 -_§ 
10061-01-5 
1_00_61-02-f:) 
110-57-6 
110-_5_7-E) 
100-41-4 
~7-63-2 
1::17-68-3 
!::191-78-6 
74-88-4 
98-82-8 
99-87-6 
126-98-7 
75-09-2 
~O-f:)2-6 
108-10-1 
_1_634-04-4 
91-20-3 
76-01-7 
10_3-_Ei?-1 
100-42-5 
_§_30-20-6 
79-34-5 
127-18-4 
108-88-3 
87-_§_1-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,2-D~c~~orooropane 
1,3-DlCh.Loroprooane 
2,2-D~chloropropane 

1,1-p~c~oroorooene 
Cls-1,3-Dlchlorooropene 
Trans -1,~ -_o~cn.Lorooropene 
Cls-1,4-Dlchloro-2-Butene 

QUANT LIMIT: 
ug/1 

5 
5 

._?. 
5 
5 
5 
5 
5 

Trans-1,4~D~ch.Loro-2-Butene ~~ 

Ethylbenzene 5 
EthYl Methacrylate 5 
Hexach.Lorooutadlene 5 
2-Hexanone 10 
Iodomethane 5 
Jsoorooylbenzene 5 
P-Isoorooyltoluene 5 
Metnacrylon1tr11e 5 
Methylene Chlor1de 10 
Met!ly~ Methacrylate 5 
4-Metnyl-2-Pentanone 10 
!'-1_etnyl-tert-Butyl ether 5 
Naphthalene 5 
Pentacnloroetnane 5 
N-Prooylbenzene .~ 
Styrene 5 
1,1,1,2-Tetrachloroethane 5 
1,1,2,2-Tetrac~loroethane 5 
Tetrachloroethene 5 
Toluene 5 
1,2,3-Trlchlorocenzene 5 
1,2,4-Trlchlorobenzene 5 
1,1,1-Trlchloroetnane 5 
1,1,2-Trlchloroetnane 5 
Trlc!'lloroetnene 5 

FORM I VOA 

RESULT: 
ug/1 

120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
1~0000_ 

I 
I 
I 
I 

120000 I 
120000 I 
120000 
250000 I 
120000 I 
120000 I 
120000 
120000 
2~0000 I 
120000 I 
2~0000 I 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
lJ u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



.'---"' 

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

I~~ 
ct MJ0f; 14)'" r 

IEA Project Number: 2436-004 

IEA Sample Number: 971022805 

Date Received: 
{RTMJ 

10/13/97 ~ 
10/09/97 ~ s.,.l\ 
10/20/97 

Date Sampled: 

Client Name: Focus Environmental, Inc. Date Analyzed: 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020L13.D 

Analyst: MOORE Sample Identification: #1153-047-5 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

% Moisture: not dec. 

CAS NO. COMPOUND 

75-69-4 Trichlorofluoromethane 
96-18-4 1,2,3-Tr~chloropropane 

95-63-6 1,2,4-Tr~methvl.benzene 

108-67-8 1,3,5-Tr~methylbenzene 
108-05-4 V~nyl Acetate 
75-01-4 v~nyl Chlor~de 

1330-20-7 Xylene (Total) 

QUANT LIMIT: 
ug/1 

5 
5 
5 
5 

10 
10 

5 

FORM I VOA 

RESULT: 
ug/1 

120000 
120000 
12_Q_OOO 
120000 
:250000 
~50000 
120000 

Q 

u 
u 
u 
u 
u 
u 
u 

-



lE CLIENT SAMPLE NO. 

Lab Name: 

SW-846 VOLATILE ORGANICS ANALYSIS ~ SHEEI 
TENTATIVELY IDENTIFIED COMPOUNDS .r..p.,_ l.l.b::tA:.I 

#1153-047-5 •. or· 
IEA-NC Method: 8260 qD!> 'f, fttC 

Lab Code : IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/mL) ml 

Level: (low/med) LOW 

t Moisture: not dec. 

GC Column: DB-624 ID: . 530 (mm) 

Soil Extract Volume: (uL) 

Number TICs Found: 0 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 971022805 

Lab File ID: 1020L13.0 

Date Received: 10/13/97 

Date Analyzed: 10/20/97 

Dilution Factor: 25000.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/1 

RT EST. CONC. Q 

FOR.~ I VOA-TIC 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

~ 
qw~ J N~ 
(_erfW) 

IEA Project Number: 2436-004 

IEA Sample Number: 971022806 

Date Received: 10/13/97 tJJ~ 
&,~\ Date Sampled: 10/09/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W08.D 

Analyst: CREWES Sample Identification: #1153-047-11 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

~ Moisture: not dec. 
___ .. 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-BJ-9 
78-93-3 
104-51-8 
135- 9f! -8_ 
98-06-6 
75-15-0 
56-23-5 
108-90-7 
124-48-1 
75-00-3 
110-75-8 
67-66-3 
74-87-3 
95-49-8 
106 -4]_ -4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrylon~tr~le 
Allyl Chlor~d.e 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod~ch~oromethane 

Bromo:t:orm 
Bromomec.hane 
2-Butanone 
N-Butylbenzene 
Sec-Butyloenzene 
Tert-Butyl~enzene 
Carbon D~sulf~de 
carbon Tetrachlor~de 
Chlorobenzene 
Chlorod.~bromomethane 
Chloroetnane 
2-Chloroet[1.yl v~nyl Ether 
Chloro:t:orm 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/1 

so 
5 
5 
5 
5 
5 
5 ·-- 5 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
10 

_5_ 
10 

5 
5 

1,2-D~bromo-3-~Joropropane 5 
1,2-D~bromoethane 5 
D~bromomethane 5 
1,2-D~chlorobenzene 5 
1,3-D~chlorobenzene 5 
1,4-D~chlorobenzene 5 
D~cnloroaltluoromethane 10 
1,1-D~c~loroethane 5 
1,2-D~chloroetnane 5 
1,1-Dlchloroethene 5 
C~s-1 2-Dlchloroethene _5 

FORM I VOA 

RESu"LT: 
ug/1 

4500000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
250000 
250000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
2_50000 
250000 
120000 
2_5 0 0 0 0 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
250000 
120000 
120000 
120000 
120000 

Q 

u 
_U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

-



INDUSTRIAL & ENVIRONMENTAL .ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022806 

Date Received: 

Date Sampled: 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W08.D 

Analyst: CREWES Sample Identification: #1153-047-11 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

·~% Moisture: not dec. 

CAS NO. 

156-60-5 
78-87-5 
142-28-9 
594-20-7 
563-58-6 
10061-01-5 
10061-02-6 
110-57-6 
110-57-6 
JJJ(J -41-4 
97-63-2 
87-6~-3 
591-78-6 
74-88-4 
98-82-8 
99-87-6 
126-98-7 
75-09-2 
80-62-6 
108-10-1 
1634-04-4 
91-20-3 
76-01-7 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
87-61-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,2-Dl.cnlorooropane 
1,3-Dl.chloropropane 
2,2-Dl.chloroorooane 
1,1-Dl.chlorooropene 
Cl.s-1,3-Dl.chlorooropene 
Trans-1,3-Dl.chlorooropene 
Cl.s-1,4-Dl.chloro-2-Butene 

QUANT LIMIT: 
ug/1 

5 
5 
5 
5 
~ 

_? 
5 
5 

Trans-1,4-Dl.chloro-~-~utene 5 
Etnylbenzene _5 
Ethyl Methacrylate ,:, 
Hexachlorooutaa~ene 5 
2-Hexanone 10 
Iodomethane 5 
Isooroovlbenzene ~ 
P-Isoprooyltoluene 5 
Methacrylonl.trl.le 5 
Methylene Chlor~ae 10 
Methyl Methacrylate 5 
4-Methvl-2-Pentanone 10 
Methyl-tert-Butyl ether 5 
Naphthalene !::l 
Pentachloroethane 5 
N-Propyloenzene !;) 

Styrene 5 
1,1,1,2-Tetrachloroethane 5 
1,1,2,2-Tetrachloroethane 5 
Tetrachloroethene 5 
Toluene 5 
1,2,3-Trlch~orobenzene 5 
1,2,4-Tr~chlorooenzene 5 
1,1,1-Trlcnloroethane 5 
1,1,2-Tr~chloroethane 5 
Trlchloroethene 5 

FORM I VOA 

I 

RESULT: 
ug/1 

120000 
120000 
120000 
120000 
1:20000 
12_0900 
120000 
120000 
120000 
120000 
120000 
1~0000 
250000 
120000 
120000 
120000 
120000 
250000 
120000 
250000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 

Q 

u 
u 
u 
u 
u 
u 
(J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022806 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W08.D 

Analyst: CREWES Sample Identification: #1153-047-11 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

~.% Moisture: not dec. 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 

FORM I VOA 

RESULT: 
ug/1 Q 

-



-, 

1E CLIENT SAMPLE NO. 

Lab Name: 

SW-846 VOLATILE ORGANICS ANALYSIS DA~ Sft5EI 
TENTATIVELY IDENTIFIED COMPOUNDS ~~ filill/1 

#1153-047-11 ~T N 
IEA-NC Method: 8260 l Z.... 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/mL) ml 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: .530(mm) 

Soil Extract Volume: (uL) 

Number TICs Found: o 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 971022806 

Lab File ID: 1020W08.D 

Date Received: 10/13/97 

Date Analyzed: 10/21/97 

Dilution Factor: 25000.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/1 

RT EST. CONC. Q 

' ~-----------------------~-----------------------------------------------------+------------~--------------------~---------~1 

FORM I VOA-TIC 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

IEA Project Number: 2436-004 

IEA Sample Number: 971022804 

METHOD 8260 

Date Received: 

Date Sampled: 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/20/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W06.D 

Analyst: CREWES Sample Identification: #1153-047-1 

Matrix: (soil/water) WATER Dilution Factor: 2500.0 

% Moisture: not dec. 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
11-43-2 
1.08-86-1 
]_4-97-.~ 
75-27-4 
75-25-2 
74-83-9 
]_8-93-3 
1.04-~1-8 
135-98-8 
98-06-6 
75-15-0 
~6-23-5 
108-90-7 
124-48-l 
]_5-00-3 
1.10-75-8 
67-66-3 
1_4 -87-_3_ 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
]4-95-3 
95-50-1 
541-73-1 
106-4_§_-7 
75-71-8 
75-34-3 
10"/-06-2 
75-35-4 
15o-59-2 

COMPOUND 

Acetone 
Acrylon~tr~le 
A.LlVl Chlor~ae 
Benzene 
Bromo.benzene 
Bromocn~orome~~ane 
Bromoa~chloromethane 

Bromotorm 
Bromometnane 
2-Butanone 
N-Butyl.benzene 
Sec-Buty1oenzene 
Tert-Butyl.benzene 
carbon D•sult~de 
carbon ".l.t: ... racj}1or~g_e 
Ch1oro.benzene 
Chloroa~bromomethane 
cn1oroetnane 
2-ChloroethV1 V1ny1 Ether 
Chloroform 
Chloromethane 
2-cn1orotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/1 

so 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
10 

5 
5 

1,2-D~oromo-3-Chloropropane 5 
1,2-Dlbromoethane 5 
D1oromomethane 5 
1,2-Dlchlorobenzene 5 
1,3-Dlchlorooenzene 5 
1,4-Dlchlorobenzene 5 
D1cnlorod1r1uoromethane 10 
1,1-Dlc~loroethane 5 
1,2-Dlcnloroethane 5 
1,1-DlCJlloroet~ene 5 
Cls-1 2-Dlcn.l.oroethene 5 

FORM I VOA 

RESULT: 
ug/1 

260000 
12000 
12000 
12000 
12000 
12000 
12000 
12000 
25000 
75000 
12000 
12000 
12000 
12000 
12000 
12000 
12000 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

250_00 I 
25000 I 
12000 I 
2:,000 I 
12000 I 
12000 I 
12000 
12000 I 
12000 
12000 I 
12000 
12000 
25000 
12000 
12000 
12000 
12000 

Q 

u 
u 
u 
Q 
u 
u 
u 

_Q 

u 
u 
u 
u 
f 

u 
u 

_Q 
u 
u 
u 

_Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

~~\~ 
w;tn 

-zt:{)of- '\\'if SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8260 

IEA Project Number: 2436-004 

lEA Sample Number: 971022804 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

u~v 
10/13/97i ~~~ 
10/09/97 ~ 
10/20/97 ~~ 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W06.D 

Analyst: CREWES Sample Identification: #1153-047-1 

Matrix: (soil/water) WATER Dilution Factor: 2500.0 

% Moisture: not dec. 

CAS NO. 

156-60-5 
78-87-5 
142-28-9 
594-20-7 
563 --sa -6 
10061-01-5 
10061-02-6 
110-57-6 
110-57-6 
10-0-41-4 
97-63-2 
87-68-3 
591-78-6 
74-88-4 
98-82-8 
99-87-6 
126-98-7 
75-09-2 
80-62-6 
108-10-1 
1634-04-4 
91-20-3 
76-01-7 
lcrJ-65-1 
100-42-5 
~~0 -20-6 
79-34-5 
127-18-4 
108-88-3 
87-61-6 
l20-82-1 
71-55-~ 
79-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,2-D~chloroorooane 
1,3-D~chlorooropane 
2,2-D~chlorooropane 

1,1-D~chloroorooene 
C~s-1,3-D~cnlorooropene 
Trans-1,3-D~cnloropropene 
C~s-1,4-D~cnloro-2-Butene 

QUANT LIMIT: 
ug/1 

5 
~-
5 
5 
5 

_5 
5 

_5 
Trans-1,4-D~cnloro-2-Butene ~ 
Ethylbenzene 5 
Ethyl Methacrvlate 5 
Hexachlorobutad~ene 5 
2-Hexanone 10 
Iodomethane 5 
Isopropylbenzene 5 
P-Isoprooyltoluene ~ 
Methacrylon1tr11e 5 
Methylene Chlor~de 10 
Methyl Methac_ry.J_ate 5 
4-Methyl-2-Pentanone 10 
Methyl-tert -Butyl_ et{ler 5 
Naphthalene 5 
Pentachloroetnane 5 
N-Propylbenzene 5 
Styrene 5 
1,1,1,2-Tetracnloroetnane ~ 
1,1,2,2-Tetra~~~oroethane 5 
Tetrachloroethene 5 
Toluene 5 
1,2,3-Trlchlorobenzene 5 
1,2,4-Trlchlorocenzene ? 
1,1,1-Trlcnloroethane ::, 
1,1,2-Trlcnloroetnane ~ 
Trlchloroetnene 5 

FORM I VOA 

RESULT:· 
ug/1 

12000 I 
12000 I 
1~000 I 
12000 I 
~000 I 
12000 I 
1~000 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 
25000 ' 
12000 I 
12000 I 
12000 I 
12000 I 
~5000 I 
7900-0 I 
_£5_0_00 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 f 
16000 I 
1~000 I 
12000 I 
12000 I 
12000 I 
12000 I 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

1J 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
:[~~ 
iJ,ju It\( SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 "'1 0 oof- l ;:;"'\. 

(~~) 
IEA Project Number: 2436-004 

IEA Sample Number: 971022804 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

10/13/9~ .~" 
10/09/971~~\ ~\ 

[eAR-
10/20/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W06.D 

Sample Identification: #1153-047-1 

Matrix: (soil/water) WATER 

%Moisture: not dec. 

CAS NO. COMPOUND 

Analyst: CREWES 

Dilution Factor: 2500.0 

QUANT LIMIT: 
ug/1 

RESULT: 
ug/1 

FORM I VOA 

Q 



CLIENT SAMPLE NO. 

#1153-047-1 
Lab Name: IEA-NC Method: 8260 

Lab Code : IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/mL) ml 

Level: (low/med} LOW 

t Moisture: not dec. 

GC Column: DB-624 ID: . 530 (mm) 

Soil Extract Volume: (uL) 

Number TICs Found: 3 

CAS NUMBER COMPOUND NAME 

000075-07-0 ACETALDEHYDE 
000078-85-3 2-PROPENAL, 2-METHYL-
000123-72-8 BU': 'AN.G. 

.. 

Lab Sample ID: 971022804 

Lab File ID: 1020W06.D 

Date Received: 10/13/97 

Date Analyzed: 10/20/97 

Dilution Factor: 2500.0 

Soil Aliquot Volume: (uL} 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/1 

RT EST. CONC. 

6.15 22000 
10.3~ 21000 
11.00 1_~000 

I Q 

I JN 
JN 

I JN 
I 
I 

I 
I 

I 

I 
I 
I 

l 
I 
I 
I 
I 

' 
I 

FORM I VOA-TIC 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. ~~ 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 qvo~l~Y 
(R'\1\ \) 

IEA Project Number: 2436-004 

IEA Sample Number: 971022813 

Client Name: Focus Environmental, Inc. 

Date Received: 10/13/97 uJ~ 
Date Sampled: 10/09/97 ~ 

Date Analyzed: 10/21/97 ~~ 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/15/97 

Sample Identification: #1153-047-6 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

Lab File ID: 1021N16.D 

Dilution Factor: 600.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 
RESULT: 

ugfl 

108-95-2 Phenol 10 I 600000 I 
111-44-4 B~s(2-Cnlor~athyl)Ether 10 I 120000 I 
95-57-8 2-Chloropnenol 10 I 120000 I 
541-13-1 1,3-D~cnlorobenzene 10 120000 I 
106-46-7 1,4-D~cnlorobenzene 10 120000 I 
95-50-1 1,2-D~cnloro.oenzene 10 120000 
95-48-7 2-Methvlphenol 10 120000 I 
108-60-1 ~~s(2-Chloro~sooropyl)£~ner 10 120000 I 
106-44-5 4-Methylphenol 10 150000 I 
621-64-7 N-N~~roso-D~-N-Propylam~ne 10 I 120000 I 
67-72-1 Hexachloroethane 10 I 120000 I 
98-95-3 N~~ro.oenzene 10 I 120000 I 
78-59-1 Isophorone 10 I 140000 I 
88-75-5 2-N~~ropnenol 10 120000 I 
105-67-9 ~,4-D~me~hylphenol 10 120000 I 
111-91-1 B~s(2-ChloroethoxylMethane 10 120000 I 
120-83-2 2,4-D~cnloro~nenol 10 I 120000 I 
120-82-1 1,2,4-Tr~chlorobenzene 10 120000 I 
~1-20-3 Naon~nalene 10 120000 I 
106-47-8 4-Chloroan~llne 20 240000 I 
87-68-3 Hexacn1oroou~ad1ene 10 I 120000 I 
59-50-7 4-Chloro-3-Metnylphenol 10 120000 I 
91-57-6 2-Me~nylnaphthalene 10 I 120000 
]_7-47-4 Hexacnlorocyclopen~adlene 10 120000 I 
88-06-2 2,4,6-Trlchloroohenol 10 120000 
95-95-4 2,4,5-Trlchlorophenol 10 120000 
91-58-7 2-Chloronaphthalene 10 120000 
88-74-4 2-N1troan~11ne 50 600000 
131-11-3 Dlme~hylphthalate 10 120000 
208-96-8 Acenaon~hylene 10 120000 I 
606-20-2 2,6-Dlnltrotoluene 10 120000 
99-09-2 3-Nl~roan~llne 50 600000 
83-32-9 Acenaohthene 10 120000 

FORM I SV-1 

Q 

u 
u 
u 
u 
u 
u 
u 

u 
u 

_Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. ~~ 
SW-846 S~~IVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 tittlF=' t ~'\ 

IEA Project Number: 2436-004 

IEA Sample Number: 971022813 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-6 

Matrix: (soiljwater) WATER 

% Moisture: not dec. 

Date Received: 10/13/9~~~ 
Date Sampled: 10/09/97 UJ 

Date Analyzed: 10/21/97 ~ 
Date Extracted: 10/15/97 ~~ 
Lab File ID: 1021N16.D 

Dilution Factor: 600.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugjl 
RESULT: 

ug/1 Q 

51-28-5 2,4-Dinitrophenol 50 I 600000 I u 
100-02-7 4-N~trophenol 5C I 600000 I u 
132-64-9 D~J:)_enzoturan 10 120000 I u 
l~l-14-2 2,4-D~n~trotoluene 10 120000 I u 
84-66-2 Dl.ethylohthalate 10 I 120000 I u 
7oos-z2-3 4-Chloroohenyl-phenyle~ner 10 I 120000 u 
86-73-7 Fluorene 10 I 120000 I u 
100-01-6 4-N~troan~l~ne 50 I 600000 f u 
534-52-1 4, 6-0~r.l.tro-2-Methylohenol 10 120000 I u 
86-30-6 N-Nl.trosodl.phenylarnl.ne (1) 10 120000 I 

r--
.J 

101-55-3 4-Brornoohenyl-phenyle~ner I 10 120000 I u 
118-74-1 Hexachlorobenzene 10 120000 I u 
87-86-!) Pen~acnlorophenol 50 600000 I u 
85-01-8 Phenanthrene 10 120000 I u 
120-12-7 Antn_racene I 10 120000 I u 
84-74-2 D~-N-Butylphthalate 10 120000 I u 
206-44-0 Fluorantnene 10 120000 u 
129-00-0 Pyrene 10 120000 u 
85-68-7 Butyloenzylpnthalate 10 120000 u_ 
91-94-1 3,3'-D~chlorobenz~~~ne 20 240000 I u 
56-5!)-3 Benzo(a Anthracene 10 120000 u 
218-01-9 Chrysene 10 120000 I u 
117-81-7 B~s (2-Ethylnexyl) Phthalate 10 120000 u 
117-84-0 0~-N-Octylphthalate 10 120000 I u 
20_5-9 9-2 Benzo b Fluorantnene 10 120000 u 
207-08-9 Benzo ~ Fluoranthene 10 120000 I u 
~0-32-8 Benzo a Pyrene 10 120000 I u 
193-39-::l Indeno(l,2,3-Cd)Pyrene 10 120000 u 
53-70-3 Dlbenz(A,H)Ant~racene 10 120000 u 
191-24-2 Benzo G,H,I}Perylene 10 120000 u 
100-51-6 Benzyl Alcohol 20 240000 u 
65-85-0 Benzo 1c .A.c l_Q 50 600000 u 

FORM I SV-2 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS 

Lab Name: IEA-NC Method: 8270 

DATA SHEET 

I ~ 115 3 -0 47- 6 :r;""~'"'~ lilibl 1 

·- ~l Alr 
Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) WATER 

Sample wtfvol: 250 (g/mL) ml 

Level: (lowfmed) LOW 

t Moisture: decanted: (Y /N) 

Concentrated Extract Volume: 5000(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 971022813 

Lab File ID: 1021N16.D 

Date Received: 10/13/97 

Date Extracted: 10/15/97 

Date Analyzed: 10/21/97 

Dilution Factor: 600.0 

Number TICs Found: 8 
CONCENTRATION UNITS: 
(ug/L or ugjKg) ug/1 

CAS NUMBER COMPOUND NAME RT EST. CONC. I Q 

UNKNOWN 7.18 19oooo I J 
UNKNOWN 8.35_ I -~9 OOO_(J I _J 

_000812-50-4 2-P'iRROLlDlNONE, 1-METHYL- 9.73 330000 I JN 
000098-86-2 ACETOPHENONE 10.18 36000 I JN 

SUBSTITUTED PHENOL 11.82 57000 I J 
UNKNOWN 15.48 I 160000 I J 

OOOC,BS-41-6 1H-ISOINDOLE-1,3(2H)-DIONE 16.02 350000 I JN 
000000-00-0 PHTHALIMIDE, N-ACETONYL- 19.23 25000 I JN 

I 

I 

I 
I 
I 
I 
I 
I 
I 

l:'l"lPM T SV-'T'TC 

-
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

J:~~ 
w~ N2-
qerrr~ ~ 

SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: 971022814 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

(~\l) 
10/13/97 w~ 

10/09/97 ~ 

10/22/97 ~\ 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/15/97 

Sample Identification: #1153-047-12 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

CAS NO. COMPOUND 

108-95-2 Phenol 
111-44-4 B~s(2-Chloroethyl)Etner 
~:;)-:;)7-8 . 2 -Chloroph_eno 1 
541-73-1 1,_3-0~cnlorobenzene 
10_6-46-7 1,4-o~cnlorobenzene 
9:;)-:;)Q-1 1,2-p~cnlorobenzene 
95-48-7 2-Methylphenol 

Lab File ID: 1022N05.0 

Dilution Factor: 600.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ug/1 

10 
10 
10 
10 

I 
I 

10 I 
1_0 I 
10 I 

RESULT: 
ugjl 

580000 
120000 
120000 
120000 
120000 
12 9000 
120000 

I 
I 
I 
I 
I 
I 
I 

108-60-1 ~~s(2-Chloro1sopropyl)~~ner 10 120000 I 
106-44-5 4-Methvlphenol 10 I 160000 I 
621-64-7 N-N1~roso-D1-N-Propylarn~ne I 10 I 120000 I 
67-72-1 Hexachloroethane 10 I 120000 I 
98-9.:>-3 N~~robenzene 10 I 120000 I 
78-59-1 Isoohorone 10 I 180000 I 
~8-]~-5 2-N~trnohenol 10 120000 I 
10.:>-6-,-~ _2, 4-D~.u~ thy lph_enol 10 120000 I 

Q 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 

111-91-1 Bls(2-Cnloroethoxy)Metnane 10 I 120000 I . u 
120-83-2 2,4-D1chloropneno~ 10 120000 I u 
120-82-1 1,2,4-~r~chlorobenzene 10 I 120000 I _U 
91-20-3 Naphthalene 10 120000 I u 
106-47-8 4-Chloroan~l~ne 20 240000 I u 
87-68-3 Hexac~lorobutad~ene 10 120000 I u 
~-9-50-7 4-Chloro-3-Methylphenol 10 12 oooo I u 
91-57-6 2-Methylnaphthalene 10 120000 I u 
]7-4 7-4 Hexachlorocyclopentadlene 10 120000 I u 
88-06-2 2,4,6-Tr1chloropnenol 10 120000 I u 
95-95-4 2,4,5-Tr1chloroR~enol 10 12 0000 I u 
91 58-7 2-Chloronapntnalene 10 120000 I u 
88-14-4 2-N1troan11~ne 50 _600000 I u 
131-11-3 D~metnylQ~thalate 10 120000 I u 
208-96-8 Acenaohtnylene 10 120000 I u 
606-20-2 2,6-Dlnltrotoluene 10 120000 I u 
99-09-2 3 N1troan111ne 50 600000 I u 
83-32-9 Acenaohthene 10 120000 I u 

FORM I SV-1 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
·:Gf~ utotl 
q~Dy lN.& SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 

l~ 
IEA Project Number: 2436-004 

IEA Sample Number: 971022814 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

10/13/97 !))~ -~ 
10/09/97 ~7:P\ 
10/22/97 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/15/97 

Sample Identification: #1153-047-12 

Matrix: (soiljwater) WATER 

% Moisture: not dec. 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
1_00-02-7 4-N~tropnenol 
132-64-9 Dlbenzofuran 
121-14-2 2,4-Dlnltrotoluene 
84-66-2 Dlethylohthalate 
"]00~-72-3 4-Chloropnenyl-phenyletner 
86-73-7 Fluorene 
100-0I-6 4-Nltroanlllne 
534-52-1 4,6-Dlnltro-2-Methvlonenol 
86-30-6 N-N1trosoa1onenylam1ne (1) 
101-55 3 4-Bromoohenyl·phenyletner 
118-74-1 Hexachlorobenzene 
87-86-5 Pentacnloropnenol 
85-01-8 Phenantnrene 
120-12-7 Am:hrace_ ' 
84-_14-2 Dl-N-Butylohthalate 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzy lphthalate 
91-94-1 3,3'-Dlchlorooenzldlne 
~~-~~-3 Benzo(a,Anthracene 
218-01-9 Chrysene 
117-81-7 Bls(2-Ethylhexyl)Phthalate 
117-84-0 01-N-Octylphthalate 
20~-99-2 Benzo(b Fluoranthene 
207-08-9 Benzo(k. Fluoranthene 
50-32-8 Benzo(a Pyrene 
193-3 9-5_ Indeno(l,2,3-Cd)Pyrene 
~3-70-3 Dlbenz(A,H)Antnracene 
191-24-2 Benzo(G,H,I)Peryiene 
100-51-6 Benzyl Alcohol 
65-85-0 BenZOlC Acld 

Lab File ID: 1022N05.0 

Dilution Factor: 600.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ug/1 

so 
I 3lJ 

10 
liT 
10 
10 
10 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
so 

RESULT: 
ug/l 

600000 
600000 
120000 
120000 
120000 
120000 
120000 
600000 
120000 
120000 
120000 
120000 
600000 
120000 
120000 
120000 
120000 
120000 
120000 
240000 
120000 
120000 
120000 
120000 
120000 
120000 

I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

120000 I 
12 oooo I 
120000 I 
120000 I 
240000 I 
600000 I 

FORM I SV-2 

-
Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

_lJ_ 

_y 
[ 

u-
u 

_lJ_ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS P!"~'A SHEET 

l#ll5J-047-l2-x1~ ;::-: 1 
Lab Name: IEA-NC Method: 8270 

Lab Code: IEA Case No.: 2436-004 SOG No.: 10228 

Matrix: (soil/water) WATER 

Sample wtfvol: 250 (g/mL) ml 

Level: (lowfmed) LOW 

% Moisture: decanted: (Y /N) 

Concentrated Extract Volume: 5000(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 971022814 

Lab File ID: 1022N05.0 

Date Received: 10/13/97 

Date Extracted: 10/15/97 

Date Analyzed: 10/22/97 

Dilution Factor: 600.0 

Number TICs Found: 10 
CONCENTRATION UNITS: 

(ugjL or ug(Kg) ug(l 

CAS NUMBER COMPOUND NAME RT EST. CONC. I Q 

UNKNOWN 7.16 230000 I J 
000872-.:>0-4 2-PYRROLIDINONE, 1-MJ:.THYL- 9.70 380000 I JN 
000098-86-2 .ACETQPHENONE 10.14 36000 I JN 

DIM£THY~_ f>.HENOL ISOMER 11._79 I _24000 I _J 
DIMETHYL PHENOL ISOMER 12.17 25000 I J 
UNKNOWN 15. 4~ 170000 I J 

000085-41-6 1H-ISOINDOLE-1,3(2H)-DIONE 15.97 300000 I JN 
UNKNOWN 17.10 28000 I J 
UNKNOWN 17.16 26000 I J 

_QQ0000-00-0 PHTHALIMIDE, N-AC.~'J'ONf_!._- 19.19 27000 I ,:rN 
I 
I 
I 
I 
I 

I I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

__ ......,., - -·· -- ...... 

I 



---
INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

lv¥-p~ 
w~ SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 
1tJD0 f'1 fhr 

IEA Project Number: 2436-004 

IEA Sample Number: 971022812 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-2 

Matrix: (soiljwater) WATER 

% Moisture: not dec. 

Date Received: 10/ 13/97(J<ff\-i) 
Date Sampled: 10/09/97~~~ 
Date Analyzed: 10/21/97 ~ 

Date Extracted: 10/15/97 ~"'\\ 

Lab File ID: 1021N05.D 

Dilution Factor: 300.0 

Analyst: VAN LARE 

-
CAS NO. COMPO'lJND 

QUANT LIMIT: 
ugjl 

RESULT: 
ugjl Q 

108-95-2 Phenol 10 360000 I 
I 111-44-4 B~s(2-Chloroethyl)Ether 10 60000 I u 

95-57-8 2-Chloroohenol 10 60000 I u 
:>41-73-1 1,3-D~chlorobenzene 10 60000 I u 
106-46-7 1,4-D~chlorobenzene 10 60000 I _U 
95-!>0-1 1,2-o~cnlorobenzene 10 60000 I u 
95-48-7 2-MethylphenoT 10 60000 I u 
108-60-1 B~s(2-Chloro~sopropyl)t.ther 10 oOOOO I u 
106-44-5 4-MethylohenoT 1(1 89000 I 
621-64-7 N-N~troso-0~-N-Propylam~ne 10 60000 I u 
67-72-1 Hexachloroethane 10 60000 I u 
98-95-3 N~trobenzene 10 60000 I u 
78-59-1 Isophorone 10 340000 I 
88-75-5 2-N~troohenol 10 60000 I u 
10~-67-9 2,4-D~methylphenol 10 60000 I u 
111-91-1 B~s(2-Chloroethoxy)Metnane 10 60000 I _u 
120-83-2 2,4-D~chlorophenol 10 60000 I u 
120-82-1 1,2,4-Tr~chlorobenzene 10 60000 I u 
91-20-3 Naphthalene 10 60000 I _U 
106-47-8 4-Chloroan~l~ne 20 120000 I u 
87-68-3 Hexacnlorobutad~ene 10 60000 I u 
59-50-7 4-Chloro-3-Methylphenol 10 60000 I u 
91-57-6 2-Methylnaphthalene 10 60000 I u 
77-47-4 HexachlorocycLopentadlene 10 60000 I u 
88-06-2 2,4,6-Trlchlorophenol 10 60000 I u 
9_?-95-4 2,4,5-Tr~chlorophenol 10 60000 I u 
91-58-7 2-Chloronaonthalene 10 60000 I u 
88-74-4 2-N1troan1l1ne 50 300000 I u 
131-11-3 Dlmetnylphthalate 10 60000 I u 
208-96-8 Acenaonthylene 10 60000 I u 
606-20-2 2,6-DlnltrotoTuene 10 6oooo 1 u 
99-09-2 3-Nltroanlllne 50 3ooooo I u 
83-32-9 Acenaohthene 10 60000 I u 

FORM I SV-1 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
T~p~ 
~ SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 1 f:O~'f t thY"" 

IEA Project Number: 2436-004 

IEA Sample Number: 971022812 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-2 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Date Extracted: 

(~ 
10/13/97~ \~ 
10/09197 ':-\~'--
10/21/97~ 
10/15/97 ZD 

Lab File ID: 1021N05.D 

Dilution Factor: 300.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugfl 
RESULT: 

ugjl Q 

51-28-5 2,4-Dinitrophenol 50 300000 I u 
100-02-7 4-Nl.trophenol S':) I 300000 I u 
132-64-9 Dl.benzo_furan 10 60000 I u 
121-14-2 2,4-0l.nl.trotoluene 10 I 60000 I u 
~-4-66-2 Ol.ethy1oO,thalate 10 _6_QOOO I u 
700::>-72-3 4-Cnloropnenyl-phenyletner 10 I 60000 I u 
86-73-7 Fluorene 10 60000 I u 
100-01-6 4-Nl.troanl.ll.ne 50 300000 I u 
_534-52-1 4,6-Dlnl.tro-2-Methylphenol 10 60000 I u 
86-30-6 N-Nltrosoctlonenylaml.ne (1) 10 60000 I u 
101-55-3 4-Brornoopenyl-phenylether 10 I 60000 I u 
118-74-1 Hexacnlorooenzene 10 60000 I u 

_a 1_-a 6-5 Pentacnloropnenol 50 I 300000 I u 
8!:1-01-B J?llenantnrene 10 60000 I u 
120-12-7 Anthracene 10 60000 I u 
_8_4-? 4-2 Dl.-N-Butylonthalate "10 60000 I u 
206-44-0 Fluorantnene 10 60000 I u 
129-00-0 Pyrene 10 60000 I u 
85-68-7 Buty J._b_enzy lontnalate 10 60000 I u 
91-94-1 3,3'-Dlchlorobenzldl.ne 20 120000 I u 
_5_§-55-3 Benzo a Antnracene 10 60000 I u 
218-01-9 Chr_ysene 10 60000 I u 
117-81-7 Bl.s(2-E~hylhexyl)Phthalate 10 60000 I u 
117-84-0 Dl.-N-Octylpnthalate 10 60000 I {J_ 
205-99-2 Benzo b Fluorantnene 10 60000 I u 
207-08-9 _Benzo .K Fluoranthene 10 60000 I u 
~0-32-8 Benzo a Pyrene 10 60000 I u 
193-39-::> Incteno(1,2,3-Cd)Pyrene 10 60000 I u 
53-70-3 Dlbenz(A,H)Ant~racene 10 6oooo I u 
191-24-2 Benzo(G,H,I)Perylene 10 60000 I u 
100-51-6 Benzyl Alcohol 20 120000 I u 
65-85-0 Benzo1c Acut so 300000 I u 

FORM I SV-2 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS 

Lab Name: IEA-NC Method: 8270 

DATA SHEET 

I 
#1153-047-2 -:I5-f~~ 1 

·- Joo"E 1 ~ 
Lab Code: I EA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) WATER 

Sample wtjvol: 250 (g/mL) ml 

Level: (lowjmed) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: SOOO(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 971022812 

Lab File ID: 1021N05.D 

Date Received: 10/13/97 

Date Extracted: 10/15/97 

Date Analyzed: 10/21/97 

Dilution Factor: 300.0 

Number TICs Found: 14 
CONCENTRATION UNITS: 

(ugjL or ugjKg) ugjl 

I CAS NUMBER! COMPOUND NAME I RT I EST. CONC. I Q 

UNKNOWN I 7.17 140000 I J 
000100-52 7 BENZALDEHYDE 8.27 34000 I JN 

_(J_()062 0-02-0 2-FURANCARBOXALDEHYDE, ;,-MET I 8.31 24000 I JN 
UNKNOWN 9.47 22000 I J 

000872-50-4 2-PYRROLIDINONE, 1-METHYL- 9.70 76000 I JN 
000090-02-8 BENZALDEHYDE, 2-HYDROXY- 9.78 14000 I JN 
000098-86-21 ACETOPHENONE ·- 10.17 20000 I JN 

SUBSTITUTED PHENOL 11.77 I 22000 I _J 
DIMETHYL PHENOL ISOMER 11.80 27000 I J 
SUBSTITUTED PHENOL I 12.18 19000 I J 
SUBSTITUTED PHENOL 12.68 14000 I J 
UNKNOWN 1~.07 14000 I J 
_l)_N~~OWN 15.47 60000 I J 

00008;,-41-6 1H-ISOINDOLE-1,3(2H)-DIONE 15.97 88000 I JN 
I 
I 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

___ ,r ..... r'"'"" ,..., ... ~ 

I 

-



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 1>) 1\1.\:( 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ,~ro~ 

METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: SVB017 

Date Received: 

Date Sampled: 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/16/97 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/15/97 

Sample Identification: SVB017 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

CAS NO. COMPOUND 

108-95-2 Phenol 
lll-44-4 ~~s(2-~h~oroethV1)Etner 
95-57-8 2-Cnlorophenol 
541-73-1 1,3~D~cn1orobenzene 
106-46-7 1,4-D~chlorobenzene 
9:>-50-1 1,2-0~cn1orooenzene 
95-48-7 2-Methvlohenol 

Lab File ID: 1016N02.D 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ug/1 

10 
10 
10 
10 
10 
10 
10 

RESULT: 
ugfl 

10 
10 
10 
10 
10 
10 
10 

I 
I 
I 
I 
I 

' I 
108-60-1 B~s(2-Chloro~sopropyl)Lther 10 10 I -.--106-44-5 4-Methy ... phenol 10 10 I 
621-64-7 N-NJ.troso-01-N-Propylamlne 10 I 10 I 
67-72-1 Hexachloroethane 10 10 I 
96-95-3 Nltrobenzene 10 10 I 
_28-5_9-1 Isopnorone 10 10 I 
88-7:>-::J 2-NJ.trophenol 10 10 I 
105-67-9 2,4-DJ.rnet~y~~~enol 10 10 I 
111-91-1 B1s{2-Cn1oroet~oxy)Me~hane 10 10 I 
120-83-2 2,4-Dl.Chloropnenol 10 10 I 
120-82-1 1,2,4-Trl.chlorobenzene 10 10 ' ~l-20-3 Naphthalene 10 10 I 
106-47-8 4-Chloroanl.J.lne 20 20 I 
87-68-3 HexacnlorooutadJ.ene 10 10 I 

I 59-50-7 4-Chloro-3-Methvlp~enol 10 10 
' 91-::>7-6 2-Metnylnaphthalene 10 10 I 

77-47-4 HexachlorocyclopentadJ.ene 10 10 I 
88-06-2 2,4,6-Trl.~h~oroonenol 10 10 
9:>-95-4 2,4,~-Trl.chlorophenol 10 10 I 
91-58-7 2-Chloronaohthalene 10 10 I 
88-74-4 2 -N 1 troan1_1_1ne 50 50 
131-ll-3 Dlrnetny_lph_thalat.e 10 10 
208-96-8 Acenaohtnylene 10 10 
606-20-2 2,6-DlnJ.trotoluene 10 10 
99-09-2 3-Nltroanlllne 50 50 
83-32-9 Acenaonthene 10 10 

FORM I SV-1 

Q 

u 
_lT 
u 
u 
u 
u 
u 
u 
u 
u 
u 
_y 
u 
u 
u 
u 
u 
u 

_U_ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. ~V 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET (1, : .~ 

METHOD 8270 (}/ 

IEA Project Number: 2436-004 

IEA Sample Number: SVB017 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 10/16/97 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/15/97 

Sample Identification: SVB017 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitroohenol 
100-02-7 4-N~trophenol 
132-64-9 D~oenzoruran 

121-14-2 2,4-D~n~trocoluene 
84-66-2 D~ecnylphchalate 
7005-72-3 4-Chloroohenvl-phenylecner 
86-73-7 Fluorene 
100-01-6 4-N~troanll~ne 
534-52-1 4,6-D~n~tro-2-Methylphenol 
86-30-6 N-N~crosod~ohenylam~ne (1) 
101-55-3 4-Brornophenyl-phenylether 
118-74-1 Hexacnlorobenzene 
87-86-5 Pentachlorophenol 
85-01-8 Phenanthrene 
120-12-7 Anthracene 
84-74-2 Dl-N-Butylohthalate 
206-44-0 Fluoranthene 
129-00-0 Pyrene 
85-68-7 Butylbenzylphthalate 
91-94-1 3,3'-D~chlorocenzidlne 
56-55-3 Benzo a)Anthracene 
218-01-9 Chrysene 
117-81-7 B~s(2-Ethylhexyl)Phthalate 
117 84-0 D~-N-Octylphtnalate 

205-99-2 Benzo :b fluoranthene 
207-08-9 Benzo :K fluoranthene 
50-3 2-8 Benzo a Pyrene 
193 39-5 Indeno(1,2,3 Cd)Pyrene 
53-70-3 D~benz(A,H)Anchracene 
191 24-2 Benzo(G,H,I)Perylene 
100 51-6 Benzyl Alcohol 
65 85-0 Benzo1c Acld 

Lab File ID: 1016N02.D 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ug/1 

50 
30 
10 
10 
10 
10 
10 

-so 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
so 

RESULT: 
ug/1 

50 
50 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

20 I 
50 I 

FORM I SV-2 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

_{J 
u 
u 
u 
u 
u 
u 
u 

-



-., 

lF CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS ~DgA4TgA_wSH~E~ET------------------

I SVB017 
Lab Name: IEA-NC Method: 8270 ·-

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soiljwater) WATER 

Sample wtjvol: 1000 (g/mL) ml 

Level: (lowjmed) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: lOOO(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Number TICs Found: 0 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: SVB017 

Lab File ID: 1016N02.D 

Date Received: 

Date Extracted: 10/15/97 

Date Analyzed: 10/16/97 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/1 

RT EST. CONC. I Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FORM I SV-TIC 

1 



2C 
SW-846 WATER SEMIVOLATILE SURROGATE RECOVERY 

.a..ab Name: IEA-NC Method: 8270 

Lab Code: IEA 

01 
02 
03 
04 
05 
06 
07 
~ 
.A 
10 
11 
12 
13 
1~ 
15 
16 

7 
a 

19 
20 
21 
22 
23 
24 
25 

- 5 
~-7 
28 
29 
30 

CLIENT 
SAMPLE 

SVB017 
LCS017 
Ol017M5 
DI017MS[) 
~11:;,3-047-2 
~11:;,3-047-6 
~11:;,3-047-12 

page 1 of 1 

Case No.: 2436-004 SOG No.: 10228 

51 52 53 54 ss 
NO. (NBZ) # (FBP)# (TPH)# (PHL)# (2FP)# 

80 91 102 81 88 
82 86 80 77 87 
84 88 84 76 88 
81 89 86 77 89 

00 00 00 00 00 
00 00 00 OD OD 
00 OD QD 00 00 

I 

I 
I 
I 

I I 

QC LIMITS 
51 (NBZ) = Nitrobenzene-d5 (35-114) 
52 (FBP) = 2-Fluorobiphenyl (43-116) 
53 (TPH) = Terphenyl-d14 (33-141} 
54 (PHL) = Phenol-d5 (10-94} 
55 ( 2FP) = 2-Fluorophenol (21-100) 
56 (TBP) = 2,4,6-Tribrornophenol (10-123) 

# Column to be used to fla~ recovery values 
* Values outside of QC lirn~ts. 
0 System Monitoring Compound diluted out 

FORM II SV-1 

56 TOT 
(TBP)# OUT 

98 0 
92 0 
93 0 
9:;, 0 

00 0 
00 0 
00 0 

r-



3C 
SW-846 WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: IEA-NC 

Lab Code: IEA 

Method: 8270 

Case No.: 2436-004 

Matrix Spike- Client Sample No.: DI017 

SPIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 

Phenol 50 0 
2-Chloroonenol 50 __Q_ 
1,4-D~cnlorobenzene 5_0 0 
N-N~troso-a1-n-prop.(1) 50 0 
1,2,4-Tr1chlorobenzene 50 0 
4-Chloro-3-Metnylpnenol 50 0 
Acenaphthene 50 0 
4-N~trophenol 50 0 
2,4-D1nltrotoluene 50 0 

!Pentachlorophenol 50 0 
IPyrene 50 0 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/L} (ug/L} 

Phenol 50 I 37 
2-Chlorophenol 50 44 
1,4-Dlchlorobenzene 50 40 
N-Nltroso-dl-n-prop.(1) 50 I 39 
1,2,4-Tr1chlorobenzene 50 I 45 
4-Chloro-3-Methylphenol 50 40 
Acenapntnene 50 47 
4-Nltroohenol 50 42 
2,4-D1n1trotoluene 50 46 
Pentachlorophenol 50 41 
Pvrene 50 44 

(1} N-Nitroso-di-n-propylamine 

SDG No.: 10228 

MS MS QC. 
CONCENTRATION % LIMITS 

(ugjL) REC # REC. 

37 I 74 12-110 ! 
44 I 88 27-123 • 
40 I 80 36 97 'I 

39 I 78 41-116 : 
46 I 92 39-98 i 
41 I 82 23-97 
48 I 96 46-118 
42 I 84 * 10-80 I 

46 I 92 24-96 
40 I 80 9-103 
43 I 86 2 6-12 7 

MSD 
% % QC LIMITS 

REC # RPO ~ RPD I REC. rr 

74 0 I 42 112-110 
88 0 I 40 27-123 
80 u I 28 36-97 
78 0 I 38 41-116 
90 2 I 28 39-98 
80 I 42 23-97 
94 I 31 46-118 
84 * J I 50 10-80 
92 u I 38 24-96 
82 2 I 50 9-103 
88 2 I 31 26-127 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits. 
RPD: 0 out of 11 outside limits 
Spike Recovery: 2 out of 22 outside limits 
COMMENTS: 

FORM III SV-1 



3B CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ANALYSIS DATA SHEET 

[LCS017 
Method: 8270 Lab Name: IEA-NC 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) WATER 

Sample wtjvol: 1000 (g/mL) ml 

Level: (lowjmed) LOW 

% Moisture: decanted: (Y /N) 

Concentrated Extract Volume: 1000(uL) 

Injection Volume: 2 {UL} 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COM?OUND 

108-95-2 Phenol 
111-44-4 B~s(2-Cnioroe~nyi)E~her 

9::>-::>7-8 2-Ch,loroohenol 
::>41-73-1 1,3-D~chlorobenzene 
106-46-7 1,4-D~chlorobenzene 

9::>-50-1 1,2-D~cnlorobenzene 

95-48-7 2-Methylphenol 
108-60-1 B~s(2-Cnloro~sopropyl)E~ner 

106-44-5 4-Me~hylo_n_eno..J. 
621-64-7 N-Nltroso-D~-N-Propylarn1ne 
67-72-1 Hexachloroe~hane 
98-95-3 N1trobenzene 
1_8-59-1 Isopnorone 
~-I_~-:> 2 -N 1 ~ropt'!eno_l 
105-67-9 ~,4-D1me~nylphenol 
111-91-1 B~s(2-Chloroethoxy)Methane 
120-83-2 2,4-Dlchloropnenol 
120-82-1 1,2,4-Trlchlorocenzene 
~1-20-3 Napnt.halene 
106-47-8 4-Cl'lloroan~l~ne 

8]-68-3 Hexachloro~utad1ene 

59-50-7 4-Chloro-3-Methylpnenol 
91-57-6 2-Met.nylnacht.halene 
77-47-4 Hexachlorocyclopentad~ene 

88-06-2 2,4,6-Tr~cnloroonenoi 

9:>-95-4 2,4,5-Trlchlorophenol 
91-58-7 2-Chloronacht.halene 
88-74-4 2-N~t.roanll~ne 

131-11-3 Dlmet.hylpnt.nala~e 
208-96 8 Acenapht.hylene 
606-20-2 2,6-D~nltroto~uene 
99-09-2 3-Nltroan~llne 

83-32-9 Acenaohthene 

FORM III SV-1 

Lab Sample ID: LCS017 

Lab File ID: 1016NOJ.D 

Date Received: 

Date Extracted: 10/15/97 

Date Analyzed: 10/16/97 

Dilution Factor: 1.0 

~ 

SPIKE AMOUNT % RECOVERY 
ug/1 ugjl RECOVERY LIMITS 

50 I 37 7t. 30 - 112 I 
50 33 _§6 12 - 158 I 
50 43 I 86 40 - 134 I 
!:10 41 82 10 - 124 
50 40 80 40 - 124 I 
50 I 43 86 32 - 129 I 
50 I 42 84 10 - 136 I 
50 27 I ~4 36 - 166 
50 45 I 90 10 - 132 
50 I 39 I 78 40 - 138 I 

I 

50 I 46 92 40 - 113 I 
50 43 86 35 - 180 I 
!:lO 42 84 21 - r ~ 1 

50 43 86 29 - 1 • I 
_?0 41 82 32 - 119 I 
50 43 86 33 - 184 I 
50 42 84 39 - 13=> I 
50 4:> 90 44 - 142 I 
50 43 86 21 - 133 I 
50 51 100 10 - 136 I 
50 46 92 24 - 116 ! 

so 41 82 40 - 14 7 I 
50 46 92 10 - 136 : 
50 47 94 10 - 110 I 

_50 44 88 37 - 144 I 
50 43 86 10 - 144 I 
50 43 86 60 - 118 ' 
so 43 86 10 - 159 ! 

50 41 82 10 - 112 ! 
50 45 90 40 - 145 I 
50 42 84 50 - 158 i 

50 45 90 10 - 173 I 
50 45 90 47 - 145 I 



3C CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ANALYSIS DATA SHEET 

lLCS017 
Lab Name: IEA-NC Method: 8270 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soilj~ater) WATER 

Sample wtjvol: 1000 (g/mL) ml 

Level: (lowjmed) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 1000(uL) 

Injection Volume: 2 (uL) 

----._ GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitruohenol 
J.00-0:2-7 4-N~tropnenol 

132-64-9 D~oenzoturan 

1~1-14-2 2,4-D~n~trotoluene 

64-66-2 D~etnylpntnalat:e 

700:J-]2-3 4 -Cnloro_g_neny 1-pneny letner 
86-73-7 Fluorene 
100-01-6 4-!!l.troan~_.!.l.ne 
534-52-1 4,6-Dl.nl.tro-2-Methylphenol 
86-30-6 N-~1.~roso~1.oneny1arn~ne (1) 
101-55-3 4-Bromophenyl-phenylether 
118-74-1 Hexachlorobenzene 
87-86-5 Pent:acnloroonenol 
85-01-8 P_llenantnrene 
120-12-7 Anthracene 
~4-74-2 D~-N-But:ylp~thalate 
206-44-0 Fluorantnene 
1_2_9-00-0 P_y_rene 
85-68-7 Butylbenzy lphth_a.Lat_e 
91-94-1 3,3'-D~chlorobenzl.d~ne 
56-55-3 Benzo a)Antnracene 
218-01-9 Chrysene 
11]-81-7 _E!_l.sf2-Etnylnexyl)Pntna1ate 
117-84-0 01.-N-Octylphthalate 
205-99-2 Benzo b Fluoranchene 
207-08-9 Benzo k F 1uoranc_nene 
50-32-8 Benzo a Pyrene 
193-39-:J Indeno(1,2,3-Cd)Pyrene 
~3-70-3 Ol.benz(A,H)Anthracene 
191-24-2 Benzo G,H,I)Perylene 
100-51-6 Benzyl Alcohol 
6::>-85-0 BenZOlC Acld 

FORM III SV-1-2 

Lab Sample ID: LCS017 

Lab File ID: 1016NOJ.D 

Date Received: 

Date Extracted: 10/15/97 

Date Analyzed: 10/16/97 

Dilution Factor: 1.0 

SPIKE 
ugjl 

AMOUNT % RECOVERY 
ug/1 RECOVERY LIMITS 

I 

50 45 90 10 - 141 I 

50 40 I 80 40 - 132 
50 43 I 86 10 - 142 I 
50 43 I 86 40 - 139 d 
50 42 8~ 10 - 114 <I 
50 44 I a a 2:J - 1:::>8 ,I 
50 43 I 86 59 - 121 d 
50 43 I 86 I 10 - 165 

II 50 I 46 92 I 10 - 155 
50 43 I 86 10 - 150 
50 42 I a:. 53 - 127 ,\ 

50 43 86 10 - 144 ,i 

50 40 80 40 - 150 I 
50 43 I 86 I _5_4 - 120 1:: 

50 I 41 82 I 27 - 133 
50 I 41 82 10 - 118 ~ I 
50 41 I 82 26 - 137 
50 40 80 52 - 115 I 

50 41 82 I 10 - 146 ,, 
50 41 82 10 - 157 '! 50 43 86 33 - 143 
50 42 84 17 - 168 
50 40 80 10 - 145 
50 42 84 10 - 146 
50 I 44 a a 24 - 159 
50 42 84 10 - 151 
_?0 44 88 17 - 163 
50 43 86 10 - 149 
50 47 94 10 152 

_50 42 84 10 - 155 
50 62 I 120 10 14 5 
50 38 I 76 10 - 91 
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Industrial & Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE SW-846 METHOD 8081 PCB in WATER 

IEA Project Number: 
IEA Sample Number: 
Client Name : 
Client Project ID: 
Sample Identification: 
Associated QC Blank: 

2436-004 
9710228-13 
Focus Environmental, Inc. 
772686.01000000 FOCUS-ACS 
11153-047-6 
PB6l4 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
Dilution Factor: 

10/13/97 
10/09/97 
10/15/97 
10/20/97 
Briggs 

8.0 
QC Batch ID#: 614 Matrix: Water 

Time of Analysis:1348 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tet:achloro-m-xylene 
Decachlorobiphenyl 

(ug/Ll 

0.50 
0.50 
o.so 
0.50 
0.50 
1.0 
l.O 

Acceptance 
Crite=ia 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL • Below Quantitation Limit 
• • outside method recovery limits 
Lower initial volume extracted due to limited sample volume. 

FORM RPCBW Rev. 082296 

(ug/Ll 

BQL 
BQL 
BQL 

96 
BQL 
BQL 

32 

\ 
Recove:y 

99 
420 • 



-, 

Industrial & Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE SW-846 METHOD 8081 PCB in WATER 

IEA Project Number: 2436-004 Date Received: 
IEA Sample Number: 9710228-14 Date Sampled: 
Client Name: Focus Environmental, Inc. Date Extracted: 
Client Project ID: 772686.01000000 FOCUS-ACS Date Analyzed: 
Sample Identification: #1153-047-12 Analysis By: 
Associated QC Blank: PB514 Dilution Factor: 
QC Batch ID#: 614 Matrix: 

10/13/97 
10/09/97 
10/15/97 
10/20/97 
Briggs 

8.0 
Water 

Time of Analysis:l424 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-~Jle~e 

Decachlorobiphenyl 

(ug/L) 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Acceptance 
Crite::-ia 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL • Below Quantitation Limit 
* • outside method recovery limits 
Lower initial volume extracted due to limited sample volume. 

FORM RPCBW Rev. 082296 

(ug/L) 

BQL 
BQL 
BQL 

140 
BQL 
BQL 

46 

t 
Recovery 

82 
222 • 
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Industrial ' Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE SW-846 METHOD 808l PCB in WATER 

!EA Project Number: 2436-004 Date Received: 
IEA Sample Number: 9710228-12 Date Sampled: 
Client Name: Focus Environmental, Inc. Date Extracted: 
Client Project IC: 772686.01000000 FOCUS-ACS Date Analyzed: 
Sample Identification: 11153-047-2 Analysis By: 
Associated QC Blank: PB6l4 Dilution Factor: 
QC Batch ID#: 614 Matrix: 

T~P'~~ 
70oor:, t\'.-
(RfAi) 
1:ot~~ 

20 ~'~~\ 

10/13/97 
10/09/97 
10/15/97 
10/20/97 
Briggs 

Water 
Time of Analysis:1313 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

(ug/L) 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Acceptance 
Criteria 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL Below Quantitation Limit 
* • outside method recovery limits 
Lower initial volume extracted due to limited sample volume. 

FORM RPCBW Rev. 082296 

(ug/Ll 

BQL 
BQL 
SQL 

240 
BQL 
BQL 
BQL 

% 
Recovery 

100 
155 * 
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Industrial • Environmental Analysts, Inc. (I~l 
GC SEMIVOLATILE S~-846 METHOD 8081 PCB in WATER 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 
~sociaeed QC Blank: 
QC Batch ID#: 

2436-004 
9710228 
Focus Environmental, Inc. 
772686.01000000 FOCUS-ACS 
QC Blank 
PB622 
622 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
Dilution Factor: 

N/A 
N/A 
10/23/97 
10/24/97 
Briggs 

1.0 
Matrix: Water 
Time of Analysis:1439 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogat~ Compounds: 

Comments: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

(ug/Ll 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Acc~ptanc~ 

Criteria 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or mois~ure 
correction factor where reported. 
BQL • Below Quantitation Limit 
N/A • Not Applicable 
Corresponding Samples: 9710228-15, 16, 17 

FORM RPCBW Rev. 082296 

{ug/L) 

BQL 
BQL 
BQL 
BQL 
BQL 
BOL 
BQL 

t 
Recovery 

101 
102 
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Industrial • Environmental Analysts, Inc. (IEA) 
GC SEMIVOLATILE Sj.f-846 METHOD 8081 PCB in WATER 

IEA Project NUmber: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 
Associated QC Blank: 

2436-004 
911o22a 
Focus Environmental, Inc. 
772686.01000000 FOCUS-ACS 
QC BlilM 
PB6l4 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
Dilution Factor: 

N/A 
N/A 
10/15/97 
10/17/97 
Briggs 

1.0 
QC Batch ID#: 614 Matrix: Water 

Time of Analysis:1517 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xyle~e 

Decachlorobiphenyl 

(ug/L) 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Acceptance 
Criteria 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL Below Quantitation Limit 
N/A • Not Applicable 
Corresponding Samples: 9710228-12, 13, 14 

FORM RPCBW Rev. 082296 

(ug/L) 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

Recove:y 

97 
102 



Industrial & Environmental Analysts, Inc. (IEA) 
WATER MATRIX SPIKZ/MATRIX SPIKE DUPLICATE RECOVERY 

GC PCB S~-846 METHOD 8081 

IEA Project No: 2436-004 Date Received: 
IEA Sample No: 9710228 Date Sampled: 
Client Name: Focus Environmental, Inc. Date Extracted: 
Sample ID: DI MS/MSD MS Date Analyzed: 
Associated QC Blank: PB614 MSD Date Analyzed: 
QC Batch ID: 614 MS Time Analyzed: 
IEA MS Sample No: DIMS MSD Time Analyzed: 
IEA MSD Sample No: DIMSD Dilution Factor: 

SAMPLE MS MS 
CONCENTRATION CON~TION \ 

COMPOUND 

SPIKE 
ADDED 
(ug/L) (ug/L) (ug/L} REC # 

COMPOUND 

AR1260 

5.0 

SPIKE 
ADDED 
(ug/L) 

5.0 

BQL 

MSD 
CONCENTRATION 

(ug/L) 

5.5 

Corresponding Sample: '3710228-12, 13, 14 

FORM RPCBWMS Rev. 082296 

s.s 

MSD 
t 

REC~ 

1:!.0 

110 

t 
RPD 

0 

N/A 
N/A 
10/15/'37 
10/17/97 
10/17/97 
1406 
1553 

1.0 

QC 
LIMITS 

REC 

10-127 

QC 
LIMIT 

REC 

10-1 
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ORGANIC LAYER AND RINSE ANALYTICAL DATA 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022807 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W09.D 

Analyst: CREWES Sample Identification: #1153-047-9 

Matrix: {soil/water) WATER Dilution Factor: 25000.0 

% Moisture: not dec. 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43_ -~ 
108-86-1 
74-97-5 
75-:~u-4 
75-25-2 
74-83-9 
78-93-3 
104-?1-8 
135-98-8 
98-06-6 
75-15-0 
56-23-5 
108-90-7 
124-48-1 
75-00-3 
110-]5-8 
67-66-3 
74-87-3 
95-49-8 
106-43-4 
9_~ -12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acry1on.1tr.11e 
All v1 Ch.J._or.1ae 
Benzene 
Bromooenzene 
Bromocnloromethane 
Bromoc.1cn1orometnane 
Bromororm 
Bromomethane 
2-Butanone 

_N-Butylbenzene 
Sec-Bucylbenzene 
Terc-Butylbenzene 
Carbon D.1su1r.1de 
Caroon Tetrach1or.lde 
Chlorobenzene 
Chlorod.lbromomethane 
Chloroethane 
2-Chloroetnyl V.1ny1 Ether 
Chlorororm 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/1 

so 
5 
5 
5 
5 
5 
5 
~ 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
10 

5 
5 

1,2-Dloromo-3-Chloropropane 5 
1,2-D.lbromoethane 5 
D1oromometnane 5 
1,2-Dlchlorobenzene 5 
1,3-Dlcn~orooenzene 5 
1,4-Dlcnlorobenzene 5 
Dlcnlorodl!luoromethane 10 
1,1-D1cn1oroetnane 5 
1,2-D1cnloroetnane 5 
1,1-Dlchloroethene 5 
ClS-l 2-Dlcn~oroethene 5 

FOR.~ I VOA 

RESULT: 
ug/1 

2700000 
120000 
120000 
140000 
120000 
120000 
120000 
120000 
250000 I 
250000 I 
120000 
120000 
120000 I 
120000 I 
120000 I 
120000 
120000 
250000 
250000 
120000 
250000 
120000 
120000 
120000 
120000 
120000 
140000 
120000 I 
120000 I 
250000 I 
120000 
120000 
120000 I 
l2QOOQ 

Q 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
_u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

' 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022807 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: l020W09.0 

Analyst: CREWES Sample Identification: #1153-047-9 

Matrix: {soil/water} WATER Dilution Factor: 25000.0 

% Moisture: not dec. 

CAS NO. 

156-60-5 
78-87-5 
142-28-9 
594-20-'? 
563-58-6 
10061-01-5 
10061-02-6 - ... --110-57-6 
110-57-6 
100-41-4 
97-63-2 
~J-68-3 
591-78-6 
74-88-4 
98-82-8 
99-87-6 
126-98-7 
75-09-~ 
-~0- 6 2-6 
108-10-1 
1634-04-4 
~1-20-3 
76-01-7 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
87-62.-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,~-D~chAorooropane 
1,3-D~chloroorooane 
2, 2-D~chlorooro_Qane 
1,1-D~chloroorooene 
C1s-1,3-D1cnloroorooene 
Trans-1,3-D1chloroprooene 
· .. 1s-1, 4 -D1ch1oro-2 -Butene 

QUANT LIMIT: 
ug/1 

s 
5 
5 
5 
5 
5 
5 
5 

Trans-1,4-Dlcnloro-2-Butene 5_ 
Etnylbenzene 5 
Etnvl Methacrylate 5 
Hexachlorooutad1ene 5 
2-Hexanone 10 
rocometnane 5 
Isooroovlbenzene 5 
P-Isoorooybtoluene 5 
Metnacry1on1tr11e 5 
Methy~ene Ch1or1ce 10 
Metnyl Methacrylate 5 
4-Metn~l-2-Pentanone 10 
Metnyl-tert-Butyl ether 5 
Naonthalene 5 
Pentacnloroetnane 5 
N-Prooyloenzene 5 
Stvrene 5 
1,1,1,2-Tetracnloroethane 5 
1,1,2,2-Tetracnloroethane 5 
Tetrachloroetr.ene 5 
Toluene 5 
1,2,3-Tr:cn~oroce~zene 5 
1,2,4-Trlcnlorocenzene 5 
1,1,1-Trlcnloroetnane 5 
1,1,2-Trlcnloroetnane 5 
TrlC:l.l..O~Getne~e 5 I 

RESULT: 
ug/1 

120000 
120000 
120000 
120000 
120000 
120000 
120000 
120000 
12_0000 
160000 
120000 
120000 
250000 
120000 
120000 
120000 
120000 
250000 
1~0000 
250000 
120000 
280000 
120000 
120000 
220000 
120000 
120000 
120000 
240000 
120000 
120000 
12·::coo 
120000 
12 '] c IJ c 

Q 

u 
I u 

u 
u 
u 
u 

I u 
u 

I u 
I 
I u 

Q 
I u 
I u 
I u 
I u 

u 
I u 

u 
I u 

u 

I u 
u 

I 
I u 

u 
u 

I 
I u 
I u 
I u 
I u 
I (] 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022807 

Date Received: 

Date Sampled: 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W09.D 

Analyst : CREWES Sample Identification: #1153-047-9 

Matrix: (soil/water) WATER Dilution Factor: 25000.0 

----. t Moisture: not dec. 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 

1 
1 

FORM I VOA 

RESULT: 
ug/l Q 



1E CLIENT SAMPLE NO. 

Lab Name: 

SW-846 VOLATILE ORGANICS ANALYSIS DArA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS ~OM;C~~ 

#1153-047-9 
IEA-NC Method: 8260 CjOitF, '~ 

Lab Code : IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: {soil/water) WATER 

Sample wt/vol: 5 (g/mLl ml 

Level: {low/med) LOW 

t Moisture: not dec. 

GC Column: DB-624 ID: . 530 (mm} 

Soil Extract Volume: (uL) 

Lab Sample ID: 971022807 

Lab File ID: 1020W09.D 

Date Received: 10/13/97 

Date Analyzed: 10/21/97 

Dilution Factor: 25000.0 

Soil Aliquot Volume: (uL} 

Number TICs Found: 10 
CONCENTRATION UNITS: 

(ug/L or ug/Kg} ug/1 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

000124-18-5 DE CANE 20.88 I 250000 JN 
J::UiY L METHYL BENZENE ~1. 40 I 200000 I J 

000526-73-8 BENZENE, 1,2,3-TRIMETHYL- 2:2..52 ~80000 I JN 
001074-43 _., BENZENE, 1-METHYL-~--~_R_QPYL- ~2. 88 I 160000 I JN 
OU0105-05-5 BENZENE, 1,4-DIETHYL- 22.98 210000 JN 
000629-50-5 TRiDECk.'1.c:. 23.11 I 210000 I JN 

ETHYL D1METHYL BENZENE 2.l_. ]!J I 1~0000 I J 
TETRAMETHYL_BENZENE 24.63 I 140000 I J 
TE1'RAMETHYL BENZENE 24._75 I 200000 I J 
TETRAMETHYL BENZENE 25.77 I 1::,0000 I J 

I 
I 

I I 
I 

I 
I 
I 
I 
I 

I I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

FORM I VOA-TIC 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022808 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Lab File ID: 

Analyst: CREWES 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-14 

Matrix: (soil/water) WATER Dilution Factor: 100000.0 

~- t Moisture: not dec. 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-1 
74-97-5 
75-:27-4 
75-25-2 
"]4-83 -9 
78-93-3 
1_04 -51-8 
135-98-8 
98-06-6 
75-15-0 
5_§-23-5 
108-90-7 
124-48-1 
7_5 -00-3 
110-75-8 
67-66-] 
74-87-3 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acry1on1tr1le 
Allyl Chlorl._de 
B_enzene 
Bromobenzene 
Bromocnlorometnane 
aromodl.cnloromethane 
Bromotorm 
Bromomethane 
2-Butanone 
N-Butylbenzene 
Sec-Butyl.cenzene 
Tert-But~l~enzene 
carbon Dl~~ltl.ae 
Caroon Tetrachlorl.de 
Chlorobenzene 
Chlorocl.bromometnane 
C.t!_.L_oroe cnane 
:2-Chloroetnvl V1.ny1 
Chlorororm 
Chlorometnane 
:2-Cnlorotoluene 
4-Chlorotoluene 

Ether 

QUANT LIMIT: 
ug/1 

so 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 
5 

I 10 
10 

5 
10 

5 
5 

1,2-Dlnromo-3-Chloropropane 5 
1,2-Dl.bromoethane 5 
D1bromomethane 5 
1,2-Dlchlorooenzene 5 
1,3-Dlcnlorobenzene 5 
1,4-Dlcnlorooenzene 5 
C:c~~8roc::~uorometnane 10 
1,1-Dlcnl.oroethane 5 
1,2-D:cn~oroetnane 5 
1,1-D:chloroethene 5 
ClS-1 2- Dldl.loroethene 5 

FORM T VO"A. 

RESULT: 
ucr/l 

5000000 
500000 

_500000 
3600000 

500000 
500000 
500000 
50000C 

100000G 
100000C 

50000G 
500000 
500000 
500000 
500000 
500000 
SOOOOG 

100000G 
1000000 

500000 
1000000 

500000 
50000:· 
500000 
500000 
500000 

3300000 
500000 
500000 

1ClOOOCO 
500000 
SOJOCC 
500000 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

500000 I 

Q 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
lT 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

~\c_ 
lJ~ 

qetl'F J Nz_ 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022808 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-14 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Lab File ID: 

(Rfi{W) 
10/13/97 WotA~ 

10/09/97 ~ 

10/17/97 ~~' 
1016W09.D 

Analyst : CREWES 

Dilution Factor: 100000.0 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 
RESULT: 

ug/1 Q 

156-60-5 Trans-1,2-Dichloroethene 5 5ooooo I u 
78-87-5 1,2-D~chlorooropane ~ ~00000 I u 
142-28-9 1,3-D~cnloroorooane 5 sooouo I u 
594-20-7 2,2-D~chloroorooane _5_ -~QOOOO I u 
563-58-6 1,1-D~chlorooropene 5 500000 I u 
10061-01-5 c~s-1,3-D~cnlorooropene 5 500000 I u 
10061-02-6 Trans-1,3-D~chloropropene :, ~00000 I u 
110-57-6 C~s-1,4-D~cnloro-~-Butene 5 500000 I u 
1ro--57 -6 Trans-1,4-Dlchloro-2-Butene ~ _5_00000 I u 
100-41-4 Ethylbenzene 5 3900000 l 
-9/-63-2 Etnyl Metnacrylate :, ~OO_Q_OO I u 
-8/-68-3 Hexacnlorobutaa~ene 5 ~0000 I u 
591-78-6 2-Hexanone 10 1000000 l u 
74-88-4 Iodomethane 5 500 000 I u 
98-82-8 Isoproovlbenzene 5 660000 I 
-99-87-6 P-Isooroovltoluene 5 500000 I a 
126-98-7 Metnacrvlon~tr~le 5 500000 I u 
75-09-2 Methylene Chlor~de 10 1000000 I u 
80-62-6 Metnyl Methacrylate 5 ~40000 I 
108-10-1 4-Metnvl-2-Pentanone 10 1_900000 I u 
1b'34-04-4 Metnyl-tert-Butyl ether 5 500000 I u 
91-20-3 Napntnalene 5 7300000 I 
76-01-7 Pentacnloroethane 5 500000 I u 
103-65-1 N-Prooyloenzene 5 1100000 I 
100-42-5 Styrene 5 5800000 I 
630-20-6 1,1,1,2-Tetrachloroethane 5 500000 I u 
79-34-5 1,1,2,2-Tetracnloroetjlane 5 sooooo I u 
127-18-4 Tetrac~~crcethene 5 500000 I u 
108-88-3 Tolue::e 5 15000000 I 
87-lll-6 1,2,3-Trlcnlorooenzene 5 500000 I u 
120-82-1 1,2,4-Trlcnlorocenzene 5 580000 I 
71-55-6 1,1,1-Trlcnloroethane 5 500000 I u 
79-00-5 1,1,2-Trlcn~oroecnane 5 ~ooooo I u 
79-0l-6 Tr:cnloroe t ne:-.e 5 500000 I u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

0~,( 
~ SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 qBD"+) Nt.. 
IEA Project Number: 2436-004 

IEA Sample Number: 971022808 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-14 

Matrix: {soil/water) WATER 

% Moisture: not dec. 

Date Received: 

Date Sampled: 

Date Analyzed: 

Lab File ID: 

10/13/9/RTAN) 
10/09/97 WDrst 
10/17/97 ~ 

~l\ 1016W09.D 

Analyst: CREWES 

Dilution Factor: 100000.0 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 
RESULT: 

ug/1 Q 

75-69-4 Trichlorofluoromethane 5 500000 u 
~6-18-4 1r2,3-Tr1chloropropane -~ 500000 u 
~-63-6 1,2,4-Tr1methylbenzene 5 6900000 
108-6]-8 1,3,5-Tr1methylbenzene 5 1800000 
108-05-4 _y1nyl Acetate 10 1000000 u 
~-01-4 V1nyl _Chlor1q_e 10 1000000 u 
1330-20-7 JCvlene notal) 5 11000000 

FORM I VOA 



1E CLIENT SAMPLE NO. 
SW-846 VOLATILE ORGANICS ANALYSIS DA~T·w~~S~H~E~E~T~----------------­

TENTATIVELY IDENTIFIED COMPOUNDS I 
#1153-047-14 

Lab Name: IEA-NC Method: 8260 ~. ------------------------~ 

Lab Code : IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/mL) ml 

Level: (low/medl LOW 

t Moisture: not dec. 

GC Column: DB-624 ID: . 530 (mml 

Soil Extract Volume: (uL) 

Lab Sample ID: 971022808 

Lab File ID: 1016W09.D 

Date Received: 10/13/97 

Date Analyzed: 10/17/97 

Dilution Factor: 100000.0 

Soil Aliquot Volume: (uL) 

Number TICs Found: 10 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) ug/1 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

000611-14-3 BENZENE, 1-ETHYL-2-METHYL- 20.82 5100000 JN 
000124-18-5 nF.CANE 20.88 4600000 JN 
000620-14-4 BENZENE, 1-ETHYL-3-METHYL- ~1.~9 I ~000000 JN 

TRIME·n"iiL BEN_Z~N~ 22.53 6800000 J 
001074-43-7 BENZENE, 1-METHYL-3-PROPYL- ~2.88 4_~00000 JN 
001758-ss-g BENZENE, 2-ETHYL-1,4-DIMETHY ~j. ·to 4100000 JN 
000488-23-3 BENZENE, 1 I 2 I 3 I 4 - TETRAM_J:;_TllYL ?4.62 3300000 JN 

UNKJ.'\jUWN 2~-42 .l_400000 J 
000095-93-:.2 BENZENE, 1, 2 I 4 ,_5 -TET_~ETHYL 25.77 3900000 I JN 

UN!<J.'lOw"N ~!:l.85 ~ooo_go J 

I 

I 

I 

I 

I 

I 
I 

I 

FORM I VOA-TIC 



o~~c~ 
~~'wa{_ 

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. q ooo~ L (-}' r SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: 971022816 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

( r<.-m \) 
10/13/97u.Jau.t 

10/09/97 ~ 
11/04/97 $01l 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/16/97 

Sample Identification: #1153-047-10 

Matrix: (soiljwater) WATER 

% Moisture: not dec. 

Lab File ID: 1104605.0 

Dilution Factor: 1.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugfl 
RESULT: 

ugfl 

108-95-2 Phenol :!.IJ 170000 
111-44-4 B1S (2-Ch.loroe~hyl} Ether 10 100000 
95-57-8 2-Chloropheno.l 10 100000 
541-]3-1 1,3-D1chlorooenzene 10 100000 
106-46-7 1,4-D1Ch.lorobenzene 10 100000 
95-50-1 1,2-D1chlorooenzene 10 1_00000 
95-48-7 2-Methylphenol 10 100000 
108-60-1 B1s(2-Chloro1sopropyl)Ether 10 100000 
106-44-5 4-Methylphenol - - 10 100000 
621-64-7 N-N1troso-Dl-N-Propylamlne 10 100000 
67-72-1 Hexachloroethane 10 100000 
98-95-3 N1trooenzene 10 100000 
~-59-1 Isophorone 10 200000 
88-75-5 2 -_!! 1_tro~fl.eno 1 10 100000 
105-67-9 2,4-Dlmethylpnenol 10 100000 
111-91-1 B1s{2-Chloroethoxy}M~t~ane 10 100000 
120-83-2 2,4-DlChlorophenol 10 100000 
12Q_-82-1 1,2,4-Trlchlorooenzene 10 100000 
91-20-3 Naphthalene 10 160000 
106-47-8 4-Chloroanlllne 20 200000 
87-68-3 Hexachlorobutadlene 10 100000 
59-50-7 4-Cnloro-3-Methylphenol 10 100000 
91-57-6 2-Methylnaphtt}alene 10 100000 
]7-4]_-4 Hexacn1orocyc1opentad1ene 10 100000 
88-06-2 2,4,6-Trlchlorophenol 10 100000 
95-95-4 2,4,5-Trlchloropnenol 10 100000 
91-58-7 2-C~loronap~thalene 10 100000 
88-74-4 2-N1troan111ne 50 500000 
131-11-3 D1methylphthalate 10 100000 
208-96-8 A.cenaphthylene 10 100000 
606-20-2 2 6-Dlnltrotoluene 10 100000 
99-09 2 3-N1troan111ne 50 500000 
83-32-9 Acenaohthene 10 100000 

FORM I SV-1 

Q 

u 
!!_ 
u 
u 
u 
u 
u 

u 
u 
u 

lJ_ 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
T.J_ 

u 

-



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
O~c~ 
~R~ 
~ooilF, ~-r 

SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: 971022816 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-10 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

Date Received: 10/13/97(_~\) 
Date Sampled: 10/09/97 ~~ 

Date Analyzed: 11/04/97 ~ 

Date Extracted: 10 I 16/97 So\\ 
Lab File ID: 1104605.D 

Dilution Factor: 1.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugjl 
RESULT: 

ug/1 Q 

51-28-5 2,4-Dinitro henol 50 500000 u 
100-02-7 4-N~trophenol :>0 ~O_Q_Q_OO u 
132-64-9 D~.benzoturan 10 lOUUOO u 
121-14--2 2,4-D~n~trotoluene _l.Q 10U00u -u 
84-66-2 D~ethylpntnalate 10 !0_()000 u 
7005-72-3 4-Chlorophenvl-pnenyletner 10 100000 u 
86-73-7 Fluorene 10 100000 u 
1o-0-01-6 4-N~troan~l~ne ~0 500000 u 
~ 534-52-1 4 6-D~n~tro-2-Methylphenol 10 100000 u 

86-30-6 N-N1trosoct1pheny lam~ne _(1_} 10 100000 u 
101-55-3 4-Bromophenyl-phenylether 10 100000 u 
118-74-1 Hexachloro.benzene 10 100000 u 
87-86-5 Pentachlorophenol _50 ~0000 u 
85-01-8 Phenanthrene 10 100000 u 
120-12-7 Anthracene 10 10000_0 u 
-84-74-2 D~-N-Butylphthal_a~e 1_Q 150000 
206-44-0 Fluoranthene 1U _lQ_O_OOO u 
1~9-00-0 Pvrene 10 100000 u 
85-68-7 Butylbenzylphthalate 1() 100000 u 
91-94-1 3,3'-Dlchlorobenz~~lne 20 200000 u 
56-55-3 Benzo(a)Antnracene 10 _l._Q_OOOO u 
218-01-9 Chrysene 10 100000 u 
117-81-7 B1s(2-Ethvlnexyl}Phtnalate 10 1]_0000 
117-84-0 D1-N-Octylphthalate 10 100000 u 
205-99-2 Benzo b Fluorantnene 10 100000 u 
207-<YS-9 Benzo .k Fluorantnene 10 lQOOOO u 
50-32-8 Benzo a Pyrene 10 100000 u 
193-39-5 Indeno(1,2,3-Cd)Pyrene 10 100000 u 
53-70-3 Dlbenz(A,H)Anthracene 10 100000 u 
191-24-2 Benzo G,H,I)Perylene 10 100000 u 
100-51-6 Benzyl Alcohol 20 200000 u 
65-85-0 8enzo1c Ac1d 50 500000 u 

FORM I SV-2 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS 

Lab Name: IEA-NC Method: 8270 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soilfwater} WATER 

Sample wtjvol: 1 (g/mL) ml 

Level: (lowfmed) LOW 

% Moisture: decanted: (Y /N} 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 971022816 

Lab File ID: 1104605.D 

Date Received: 10/13/97 

Date Extracted: 10/16/97 

Date Analyzed: 11/04/97 

Dilution Factor: 1.0 

Number TICs Found: 20 
CONCENTRATION UNITS: 

(ug/L or ugjKg) ugjl 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 6.84 150000 J 
TRIMETHYL BENZENE ISOMER 8.23 120000 J 
TRIME'l'tiYL BENZENE ISOMER 9.37 110000 J 
UNKNOWN ALKANE 10.61 200000 J 
SUBSTITUTED BENZENE 10.97 110000 J 
UNKNOWN 11.36 140000 J 
SUBSTITUTED PHENOL 11.81 190000 J 

000_618-4 5-1 PHENOL, 3-(1-METHYLETHYL)- 12.69 110000 .J~ 
001450-74-4 ETHANONE, 1-(5-CHLOR0-2-HYDR 15.11 180000 JN 
000101-84-8 DIPHENYL ETHER 15.22 690000 .JN 

UNKNOWN 15.50 180000 J 
000085-41-6 1H-ISOINDOLE-1,3{2H)-DIONE 16.04 250000 JN 
000112-39-0 HEXADECANOIC ACID, METHYL ES 20.98 170uv0 JNX 
000057-10-3 HEXADECANOIC ACID 21.35 190000 JNX 

UNKNOWN 22.54 1.1.0000 J 
UNKNOWN ACID 22.67 ~_50000 J 
UNKNOWN 23.05 380000 J 

000057-11-4 OCTADECANOIC ACID 23.23 160000 JN 
UNKNOWN 23.41 130000 J 
UNKNOWN ALKENE 24.93 450000 J 

-
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

Or~•c.P\~ 
~~·~ 
(RffiN) SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 
CfDDDFl Hz. 

IEA Project Number: 2436-004 

IEA Sample Number: 971022817 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 

10/13/97 ().)Ol.IA-
10/09/97 ~ 
11/04/97 ~' \ 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/16/97 

Sample Identification: #1153-047-16 

Matrix: (soiljwater) WATER 

% Moisture: not dec. 

CAS NO. COMPOUND 

108-95-2 Phenol 
111-44-4 B~s(2-Chloroet~Y!}Ether 
-~-5-_57-8 2-Ch~oropnenol 
541-73-1 1,3-D~cn~orocenzene 

106-46-7 1,4-D~cnlorobenzene 
95-50-1 ~,2-~~cn1orocenzene 
95-48-7 2 -Me thy lpheno_l_ 

Lab File ID: 1104606.0 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ugjl 

10 
10 
10 
10 
10 
10 
10 

RESULT: 
ug/1 

220000 
~00000 
100000 
100000 
100000 
10()000 
100000 

108-60-1 B~s(2-Cnloro~sopropyl)Etner 10 100000 
106-44-5 4-Methylpheno_l 10 140000 
621-64-7 N-N~troso-02-N-Propylam~ne 10 ~00000 
67-72-1 Hexachloroet~ane 10 100000 
98-9~-3 N2trocenzene 10 100000 
78-59-1 Isopnorone 10 _239000 
88-75-5 2-N~tro];>hPnol 10 100000 
105-67-9 2, 4-D~m~t.u1·lphenol 10 100000 
111-91-1 B~s(2-Chloroetnoxy)Metnane 10 100000 
120-83-2 2,4-p1cn1oropneno1 10 100000 
120-82-1 1,2,4-Tr2c~lorocenzene 10 100000 
91-20-3 Napntnalene 10 180000 
106-47-8 4-Chloroan212ne 20 200000 
87-68-3 Hexacnlorobutad~ene 10 100000 
59-50-7 4-Chloro-3-Metnylpnenol 10 100000 
91-57-6 2-Metnylnaphtha_b_ene 10 100000 
77-47-4 Hexac~~orocyclopentad~ene 10 100000 
88-06-2 2 4 6-Tr1chloro_El}_enol 10 _100000 
95-95-4 2,4,5-Tr2chlorophenol 10 100000 
91-58-7 2-Chloronapntnalene 10 100000 
88-74-4 2-N2t_roan11.1ne 50 500000 
131-11-3 D2methy1phthalate 10 110000 
208-96-8 Acenaphthylene 10 100000 
606-20-2 2,6-D.Lnltrotoluene 10 100000 
99-09-2 3-N1troan.Ll1ne 50 500000 
83-32-9 Acenaohthene 10 100000 

FORM I SV-1 

Q 

u 
u 
-~ u 

u 

u 
u 
u 

u 
lJ 
u 
l.! 
u 

u 
u 
u 
u 
u 
u 
_y 
u 
u 

u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

0~\cP~ 
~(2,~ 

SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 qoD~ 1 Nz. 

l ~IAN) 
IEA Project Number: 2436-004 

IEA Sample Number: 971022817 

Client Name: Focus Environmental, Inc. 

Date Received: 10/13/97 w~ 

10/09/97 ~So',\ Date Sampled: 

Date Analyzed: 11/04/97 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/16/97 

Sample Identification: #1153-047-16 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

CAS NO. COMPOUND 

51-28-5 21 4-Dinitrophenol 
100-02-7 4-l'Ht:rophenol 
132-64-9 D~benzoturan 

121-14-2 2,4-D~n1trotoluene 
84-66-2 D1et:ny.Lpnt:na.La't:e 
7005-72-3 4-Cnloropneny.L-pneny.Let:ner 
86-73-7 Fluorene 
100-01-6 4-N1t:roan111ne 
534-52-1 4~6-D1n1tro-2-Methylphenol 

_§_6_-30-6 N-N1t:rosodl.phenylam1ne (1) 
101-55-3 4-Bromoph,enyl-phenylether 
118-74-1 Hexacnlorobenzene 
87-86-5 Pentachlorophenol 
85-01-8 ~enanthre-~ 
120-12-7 Anthracene 
84-74-2 D1-N-Butylpntnalat:e 
206-44-0 Fluorant:nene 
129-00-0 -~yrene 
_85-68-7 But:yl.t:>enzylphthala_!.e 
91-94-1 3L3'-D1chloro.t:>enz1d1ne 
56-55-3 Benzo(a)Anthracene 
218-01-9 Chrysene 
117-81-7 Bl.s(2-Etny.Lnexy.L)Pnthalat:e 
117-84-0 Dl.-N-Octylphthalate 
205-99-2 Benzo b Fluoranthene 
207-08-9 Benzo k Fluoranthene 
~0-32-8 Benzo a Pyrene 
193-39-5 Indeno(l,2,3-Cd)Pyrene 
_53-70-3 Dl.benz(A,H)Anthracene 
191 24-2 Benzo G,H,I)Perylene 
100-51-6 Benzyl Alcohol 
65-85-0 Benzo1c Acld 

Lab File ID: 1104606.0 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ugjl 

so 
50 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
50 

RESULT: 
ug/1 

500000 
500000 
100000 
100000 
100000 
100000 
100000 
500000 
100000 
100000 
100000 
100000 
500000 
100000 
100000 
200000 
100000 
100000 
100000 
200000 
100000 
100000 
230000 
100000 
100000 
100000 
100000 
100000 
100000 
100000 
200000 
500000 

FORM I SV-2 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u -u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS 

Method: 8270 

Or~­
#1153-047-16 '\Do~t= 

Lab Name: IEA-NC 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) WATER 

Sample wtjvol: 1 (g/mL) ml 

Level: (low;med) LOW 

% Moisture: decanted: (Y /N) 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 971022817 

Lab File ID: 1104606.0 

Date Received: 10/13/97 

Date Extracted: 10/16/97 

Date Analyzed: 11/04/97 

Dilution Factor: 1.0 

Number TICs Found: 20 
CONCENTRATION UNITS: 

(ug/L or ugfKg) ug/1 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 6.84 200000 J 
TRIMETHYL BENZENE ISOMER 9.J9 130000 .~ 
UNKNOWN A .KAllfE ].Q_. §l 200000 J 
SUBSTITUTED B_EN_Z~N~ 11.37 l9Q_OOO J 
SUBSTITUTED BENZENE 11.55 170000 J 
SU~S'l'I_TYTED ~H~NO_]:.._ 11.81 200000 J 

000618-45-1 PHENOL, 3- ( 1-METHYLETHYL ~ ·· 12.69 160000 JN 
001450-74-4 ETHANONE, 1-(5-CHL.9R0-2-HYDR 15.12 260000 JN 

UNKNOWN 15.51 240000 J 
000085-41-6 1H-ISOINDOLE-1,3(2H)-OIONE 16.07 380000 JN 

UNKNOWN ALKENE 17.36 140000 _J 
_!)0_9112-39-0 HF.XA:-}F.CANOIC ACID, METHYL ES 20.97 190000 JNX 
000051-10-l HEXADEC!\NOIC_AS:IP 21.37_ 290000 JNX 

UNKNOWN 22.54 1_60000 J 
UN_!Q!O~ AC~[) 22.68 150000 _J 
UNKNOWN 2J.06 620000 J 

000057-11-4 OCTAD~CANOIC ACID 23.24 160000 JN 
UNKNOWN 23.42 180000 J 
METHYLATED PAH 24.06 150000 J 
UNKNOWN ACID 24.94 640000 J 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 

So\~ 
J<lr\\.~ 

SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
METHOD 8270 7 oo~>t: l lltr 

IEA Project Number: 2436-004 

IEA Sample Number: 971022815 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-3 

Matrix: (soil/water) WATER 

% Moisture: not dec. 

C~i) 
Date Received: 10113/97 T --~ 
Date Sampled: 1 o 1 o 9/9 7 ':J?' 
Date Analyzed: 11/04/97 ~ 
Date Extracted: 10/16/97 <2o .,, 
Lab File ID: 1104604.D 

Dilution Factor: 1.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugjl 
RESULT: 

ugjl Q 

108-95-2 Phenol 10 100000 u 
111-44-4 B~s(2-Chloroethyl)Ether 10 100000 u 
95-57-8 2 -Chloroph_enol 10 100000 u 
541-73-1 1,3-D~cnlorobenzene 10 100000 u 
106-46-7 1 A-Q~cnlorooenzene 10 100000 u 
95-50-1 1,2-D~chlorobenzene 10 100000 u 
95-48-7 2-Metnylphenol 10 100000 u 
108-60-1 B~s(2-Chloro~sopropyl)Ether 10 100000 u 
106-44-5 4-Metnylpnenol 10 100000 u 
621-(5_4-7 N-N~troso-D~-N-Propylam~ne 10 100000 u 
67-72-1 Hexachloroethane 10 100000 u 
98-95-3 N~trobenzene 10 100000 u 
78-59-1 rsopnorone 10 100000 
88-75-5 2-N~tropnenol 10 100000 u 
105-67-9 2,4-D~methylpnenol 10 100000 u 
111-91-1 B~s{2-Chloroethoxy)Methane 10 100000 u 
120-83-2 2,4-D~cnlorophenol 10 100000 u 
120-82-1 1,2,4-Tr~chlorobenzene 10 100000 u 
91-20-3 Napntna.Lene 10 120000 
106-47-8 4-Chloroan~.l~ne 20 200000 u 
87-68-3 Hexachlorobu~~~~ene 10 100000 u 
59-50-7 4-Chloro-3-Methylphenol 10 100000 u 
91-57-6 2-Metnylnapnthalene 10 100000 u 
77-47-4 Hexachlorocyclopentadlene 10 100000 u 
88-06-2 2,4,6-Tr~chloropnenol 10 100000 u 
95-95-4 2,4,5-Tr~cn.loropheno.l 10 100000 u 
91-58-7 2-Chloronaphthalene 10 100000 u 
88-74-4 2-N1troan111ne 50 500000 u 
131 11-3 D~methylphthalate 10 100000 u 
208-96-8 Acenaphthylene 10 100000 u 
606-20 2 2,6-Dlnltrotoluene 10 100000 u 
99 09-2 3-N1troan111ne 50 500000 u 
83-32-9 Acenaohthene 10 100000 u 

FORM I SV-1 



-, 

SoW 
Rtwle. 

INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
l OD0r l f?tlr SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 

( Rmi) 
IEA Project Number: 2436-004 

IEA Sample Number: 971022815 

Client Name: Focus Environmental, Inc. 

Client Project: 772686.01000000 FOCUS-ACS 

Sample Identification: #1153-047-J 

Matrix: (soi1jwater) WATER 

% Moisture: not dec. 

Date Received: 10/ 13/97~ -~ 

Date Sampled: 10/09/97 ~?' 
Date Analyzed: 11/04/97 ~ 
Date Extracted: 10/16/97 ~\\ 
Lab File ID: 1104604.0 

Dilution Factor: 1.0 

Analyst: VAN LARE 

CAS NO. COMPOUND 
QUANT LIMIT: 

ugjl 
RESULT: 

ug/1 Q 

51-28-5 2 ,·4-Dinitrophenol 50 500000 u 
100-02-7 4-N~trophenol 50 ~q_Q_OOO u 
132-64-9 Dibenzofuran ~0 ]._00000 u 
121-14-2 2,4-D~n~trotoluene l_Q 100000 u 
84--66-2 D~ethylphthalate J.O _!QQOOO u 
7005-72-3 4 -Chl oropheny .~ -phel}y ].e_tner 10 1_0_!.1_000 u 
86-73-7 Fluorene 10 100000 u 
100-01-6 4-N~troanl.ll.ne ~0 500000 u 
534-52-1 4,6-D~nl.tro-2-Methylphenol 10 100000 u 
86-30-6 N-Nltrosodlphenylaml.ne (1) 10 100000 u 
101-55-3 4-Bromophenyl-phenylether 10 100000 u 
118-74-1 Hexacnlorobenzene 10 100000 u 
87-86-5 Pentachlorophenol 50 ~O_Q_OO u 
85-01-8 Phenanthrene 10 100000 u 
120-12-7 Anthracene 10 10_0000 u 
g4-74-2 Dl.-N-Butylphthalate l_Q_ ~00000 u 
206-44-0 Fluoranthene 10 100000 u 
129-00-(J Pyrene _l.Q 100000 u 
85-68-7 Butylbenzylphthalate 1Q 100000 u 
91-94-1 3,3'-Dl.chlorobenzl.dl.ne 20 200000 u 
56-55-3 Benzo(a)Anthracene 1_Q_ 100000 u 
218-01-9 Chrysene 10 100000 u 
117-81-7 Bl.s(2-Ethylhexyl)Phthalate 10 _!_00000 
117-84-0 Dl.-N-Octylphthalate 10 100000 u 
205-99-2 Benzo :b Fluoranthene 1() 100000 u 
207-08-9 Benzo :J< Fluora~tn_ene 10 100000 u 
50-32-8 Benzo a Pyrene 10 100000 u 
193-39-:> Indeno(1,2,3-~C!}Pyrene 10 100000 u 
53-70-3 D~benz(A,H)Anthracene 10 100000 u 
191-24-2 Benzo(G,H,I)Perylene 10 100000 u 
100-51-6 Benzyl Alcohol 20 200000 u 
65-85-0 8enzo1c Aclci 20 500000 u 

FORM I SV-2 



1F CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS 

#1153-047-3 
Lab Name: IEA-NC Method: 8270 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soiljwater) WATER 

Sample wtjvol: 1 (g/mL) ml 

Level: (lowjmed) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 2 (UL) 

GPC Cleanup: (Y/N) N pH: 

Lab Sample ID: 971022815 

Lab File ID: 1104604.D 

Date Received: 10/13/97 

Date Extracted: 10/16/97 

Date Analyzed: 11/04/97 

Dilution Factor: 1.0 

Number TICs Found: 20 
CONCENTRATION UNITS: 

(ugjL or ugjKg) ugjl 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 6.85 55000 J 
SUBSTITUTED BENZENE 8.24 80000 J 
TR _M.J:'.;'l'.tHL BENZENE ISOMER 8.37 7300_0 J 

000097-88-1 2-PROPENOIC ACID, 2-METHYL-, 8.56 76000 JN 
UNKNOWN ALKANE 8.89 94000 
TR _M..1:'.;'1'11YL BENZENE ISOMt;R 9.38 92000 J 
SUBSTITUTED BENZENE 9.86 120000 J 
SUBSTITUTED BENZ~NE 10.14 58000 J 
UNKNOWN ALKANE 10.60 200000 J 
DIMETHYL BENZENE ISOMER 10.96 88000 J 
SUBSTITUTED BENZENE 11.37 92000 J 

001450-74-4 ETHANONE, 1-(5-CHLOR0-2-HYPR 15.11 70000 JN 
000101-84-8 DIPHENYL ETH.t:.l:{ 15.20 310000 JN 

UNKNOWN 15.50 78000 J 
000085-41-6 lH-~§OINDOLE-1, 3 ( 2H) -DIONE 16.02 170000 JN 
000112-39-o HF.XAOECANOIC ACID, METHYL ES 20.97 76000 JNX 
000057-10-3 HF."XA"'IFCANOIC ACID 21.33 51000 JNX 

UNKNOWN ACID 22.67 57000 J 
UNKNOWN 23.02 -/4000 J 
UNKNOWN 24.92 78000 J 

-



2C 
SW-846 WATER SEMIVOLATILE SURROGATE RECOVERY 

~~b Name: IEA-NC Method: 8270 

Lab Code: IEA Case No.: 2436-004 SOG No.: 10228 

0 
0 
0 
0 
0 
0 
0 

1 
2 
3 
4 
5 
6 
7 

r 
..,...· I; 

1 
1 
1 
1 
1 
1 

-
2 
2 
2 
2 
2 
2 

2 
2 
3 

0 
1 
2 
3 
4 
5 
~ 

:I 

0 
1 
2 
3 
4 
5 -

8 
9 
0 

CITENT 51 52 53 54 55 
SAMPLE NO. (NBZ) # (FBP)# (TPH)# (PHL)# (2FP)# 

SVB021 
LCS021 

_I !_1 ~ -_9!? -_3 

#llSJ-947-10 
11.1.53-047-1.6 

104 110 104 1120 1100 
97 112 109 110Q 1200 
90 105 93 1140 108D 

102 103 97 1060 1010 
102 113 100 1Q_8D 100 

-
QC LIMITS 

51 (NBZ} = Nitrobenzene-d5 (35-114) 
S2 (FBP) = 2-Fluorobiphenyl (43-116) 
S3 (TPH) = Terphenyl-d14 (33-141) 
S4 (PHL) = Phenol-dS (10-94) 
ss (2FP) = 2-Fluorophenol (21-100) 
S6 (TBP) = 2,4,6-Tribromophenol (10-123) 

# Column to be used to fla9 recovery values 
* Values outside of QC lim1ts. 
D System Monitoring Compound diluted out 

page 1 of 1 
FORM II SV-1 

56 TOT 
(TBP}# OUT 

103 0 
98 0 

100 0 
94 0 
_98 0 
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38 CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ANALYSIS DATA ~S~H•E•ET----------------------~ 

I LCS021 
Lab Name: IEA-NC Method: 8270 . 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soiljwater) WATER 

Sample wtjvol: 1 (g/mL) ml 

Level: (lowjmed) LOW 

t Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 10000(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

108-95-2 Phenol 
111-44-4 B~s{2-Chloroet:nyl}Ether 
95-57-8 ~--Cl'l.loropneno 1 
541-7_3-1 1,3-o~cnlorobenzene 
106-46-7 1,4-D~ch1orobenzene 
95-50-1 1,2-D~ch1oro~enzene 
95-48-7 2-Metny1phenol 
108-60-1 -~~s _( 2-Chloro~sopropy 1) Ether 
106-44-5 4-Metny _L.;."lenol 
621-64-7 N-N~troso-~~-~-Rropy1am~ne 
67-72-1 Hexachloroethane 
98-95-3 _N~ trobenz ene 
78-59-1 rsopnorone 
~8-75-5 2-NI.trophenol 
105-67-9 2,4-Dl.me~ny~enol 
111-91-1 _BI.s {2-cnloroe_thoxy) Metnane 
!?0-83-2 2,4-o~cnroropnenor 
120-82-1 1,2,4-Trlchlorobenzene 
~1-20-3 Naphtnarene 
106-47-8 4-Chloroanl.l~ne 
87-68-3 Hexachlorobutadl.ene 
59-50-7 4-Chloro-3-Methylphenol 
91-57-6 2-Methylnaph~halene 
77-47-4 Hexacn1orocyclopentad1ene 
88-06-2 2 4 1 6-Trlchlorophenol 
95-95-4 2,4,5-Trl.chlorophenol 
91-58-7 2-C~loronaphthalene 
88-74-4 2-N1troan111ne 
131-11-3 Dl.metnyrpntnalate 
208-96-8 Acenaphthylene 
606-20-2 2,6-Dl.nl.trotoluene 
99-09-2 3-Nltroanl.ll.ne 
83-32-9 Acenaohthene 

FORM III SV-1 

Lab Sample ID: LCS021 

Lab File ID: 1031605.D 

Date Received: 

Date Extracted: 10/16/97 

Date Analyzed: 10/31/97 

Dilution Factor: 1.0 

SPIKE AMOUNT % RECOVERY 
ugjl ugjl RECOVERY LIMITS 

50 57 ll-1: 110 30 - 112 I 
50 54 o"a 1.10 12 - 1_:)8 I 

50 58 it(, 120 40 - 134 I 
50 55 II\ 0 110 10 - 124 
50 54 LO" 110 40 - 124 I 
50 5~ l\1., 120 J2 - 129 
50 72 lW 140 10 - 136 I 
50 5_7 ,ll't 110 36 - 166 ! 

50 65 )o 130 10 132 
50 5_7 l\'f' 110 40 - 138 I 

50 65 \ ).:> 130 40 - 11J I 

50 5_0 leN 100 35 - 180 
50 53 lO~ 110 21 - ~ 
50 47 I~ 94 29 - lo2 
50 5J JOv .!...:.0 32 - 119 i 

50 5~ (Oj_ 100 33 - 184 I 
50 43 • 86 J9 - 135 
50 54 !Ut 110 44 - 142 I 

50 52 l 0t 100 21 - 133 
50 19 38 10 - 136 
_50 57 ll 't 110 24 - 116 I 

50 47 94 40 - 147 
',\ 50 58 '(\ ~ 120 10 - 136 

50 48 96 10 - 110 
,j 50 48 96 37 - 144 

50 55 lO 110 10 - 144 
50 50 100 60 - 118 I 

50 5_~ Llo 100 10 - 159 I 

50 57 Iii 110 10 - 112 
50 57 !Vi 110 40 - 145 I 

50 50 100 50 158 
I 50 43 86 10 - 173 

50 60 IJO.: 120 47 - 145 



-· 

3C CLIENT SAMPLE NO. 
SW-846 SEMIVOLATILE ANALYSIS DATA ~S~H~E~ET._--------------------~ 

I LC5021 
Lab Name: IEA-NC Method: 8270 . 

Lab Code: IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: (soil/water) WATER 

Sample wtjvol: 1 (g/mL) ml 

Level: (lowjmed) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 10000(uL)· 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4-N1tropnenol 
132-64-9 D1benzo_furan 
121-14-2 2,4-D1n1troeoluene 

. 84-66-2 _D1ethy l_mlthala~e 
7_005-72-3 4-Cnloropnenyl-pnenylether 
86-73-7 Fluorene 
]._OQ_ ·01-6 4-N1troan111ne 
534-52-1 4L6-D1n1tro-2-Metnylpnenol 
86-30-_6 N-Nl. troso<Hpnenylam1ne ( 1) 
101-55-3 4-Bromopnenyl-pnenyletner 
118-74-1 Hexa~h~orobenzene 
87-86-5 _Pentachl_oropheno 1 
85-0l-8 Pnenanthr .-.e 
120-12-]' Anthracene 
-~4-74-2 D1-N-Butylpnenalaee 
206-44-0 Fluoranthene 
_!_2~-oo-o Pyrene 
85-68-7 ButylbenzylphtJ:!alate 
91-94-1 3,3'-Dl.chlorobenzl.a1ne 
56-55-J Benzo (a _Anthracene 
218-01-9 Chrysene 
117-81-7 Bl.s(2-Ethylhexyl)Phthalate 
117-84-0 Dl.-N-Octylphthalate 
205-99-2 B_enzo _b Fluorantnene 
207-08-9 Benzo k Fluoranthene 
50-32-8 ~enzo a _Pyrene 
1~3-39-5 Indeno(1,2,3-Cd)Pyrene 
53-70-3 DlJ:>enz (A, HlAn~racene 
191-24-2 Benzo(G,H I)~erylene 
100-51-6 Benzyl Alcohol 
65-85-0 B.enzol.c Acl..ct 

FORM III SV-1-2 

Lab Sample ID: LCS021 

Lab File ID: 1031605.0 

Date Received: 

Date Extracted: 10/16/97 

Date Analyzed: 10/31/97 

Dilution Factor: 1.0 

SPIKE AMOUNT % RECOVERY 
ugfl ugjl RECOVERY LIMITS 

so 43 86 10 - 141 
50 _4~ 90 40 - 132 
50 55 110 1_Q_ - 142 I 

_5Q_ 56 ~"2. 110 40 - 139 
so 59 H\ 120 10 - 114 I 
50 53 \01..1 110 25 158 
50 59 L\'\_120 59 - 121 
50 48 96 10 - 165 
50 46 92 10 155 
50 51 \0 l.. 100 10 - 150 
~0 49 98 53 - 127 
50 ~1 10"'2..- 100 10 - 144 I 

50 47 _9_4 40 - 150 
50 59 l\'6 120 54 - 120 I 
50 56 \l v 11_9 27 - 133 
50 53 \0'-- 110 10 - 118 
50 5_3 '"(, 110 26 - 137 
50 54 10 ~ 110 52 - 115 
50 55 110 10 - 146 
so 47 94 10 - 157 
5_0 56 Hi- 110 33 - 143 I 
so 53 tov 110 17 - 168 I 

50 54 ,~, 110 10 - 145 I 
50 52 10~ 100 10 - 146 
50 50 100 24 - 159 I 

50 46 92 10 - 151 
~0 47 94 1] - 163 I 

50 38 76 10 - 149 I 

50 38 76 10 - 152 
5_0_ 43 86 10 - 1_5~ 
so 0 0 10 - 145 
50 49 98 10 - 91 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: SVB024 

Date Received: 

Date Sampled: 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/31/97 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/20/97 

Sample Identification: SVB024 

Matrix: (soil/water) SOIL 

% Moisture: not dec. 0 

CAS NO. COMPOUND 

108-95-2 Phenol 
11.1-44-4 B1S(2-Chloroethyl)Ether 
95-57-8 2-Chlorophenol 
541-73-1 1,3-D1Chlorobenzene 
_].96-46-7 1 4-D1chloro.l:)enzene 
95-50 1 1 2-D1Chloro.l:)enzene 
95-48-7 2-Methylpheno_l 

Lab File ID: 1031602.D 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ugjkg 

330 
330 
330 
330 
_330 
330 
330 

RESULT: 
ugjkg 

330 
330 
330 
330 
330 
330 
330 

108-60-1 B1SQ-Chlorol.sopropyl)l!:tner 330 330 
106-44-5 4-Methylphenol 330 330 
621-64-7 N-Nl.troso-Dl.-N-Propylam1ne 330 330 
67-72-1 Hexachloroethane 330 330 
98-95-3 N1tro.l:)enzene 330 330 
78-59-1 Isophorone 330 330 
88-75-5 2-N1tropnenol 330 330 
105-67-9 2,4-D1methy~pnenol 330 330 
111-91-1 Bl.s(2-Chloroetnoxy)Metnane 330 330 
120-83-2 2,4-D1Chlorophenol 330 330 
120-82-1 1,2,4-Trl.chlorobenzene 330 330 
91-20-3 Naphthalene 330 330 
106-47-8 4-Cnloroan1ll.ne 660 660 
87-68-3 Hexachloro.l:)utaa1ene 330 330 
59-50-7 4-Cnloro-3-Metnylphenol 660 660 
91-57-6 2-Metnylnaphthalene 330 330 
77-47-4 Hexachlorocyc!o2entaa1ene 330 330 
88-06-2 2 4 1 6-Trl.cnlorophenol 330 330 
95-95-4 2,4,5-Trl.chloropnenol 330 330 
91-58-7 2-Chloronapntnalene 330 330 
88-74-4 2 -N 1._troan111ne 1600 1600 
131-11-3 Dlmethylphthalate 330 330 
208-96-8 Acenapntnylene 330 330 
606-20-2 2,6-Dlnltrotoluene 330 330 
99-09-2 3-N1troan111ne 1600 I 1600 
83-32-9 Acenaphthene 330 330 

FORM I SV-1 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·-
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8270 

IEA Project Number: 2436-004 

IEA Sample Number: SVB024 

Client Name: Focus Environmental, Inc. 

Date Received: 

Date Sampled: 

Date Analyzed: 10/31/97 

Client Project: 772686.01000000 FOCUS-ACS Date Extracted: 10/20/97 

Sample Identification: SVB024 

Matrix: (soil/water) SOIL 

% Moisture: not dec. o 

CAS NO. COMPOUND 

51-28-5 2,4-Dinitrophenol 
100-02-7 4 -N ~ tropr1.eno_1_ 
1_32-64-9 DU:lenzoturan 
121-14-2 2,4-D~n~tro~o~uene 
~4-_66-2 D~etnylpntnalate 
7005-72-3 4-Cnloropnenyl-pnenyletner 
86-73-7 Fluorene 
100-01-6 4-~~~roan~ll.ne 
534-52-1 4 6-Dl.nltro-2-Methylphenol 
86-J0-6 ]!-~1_-t;rosocnpneny 1am1ne { 1) 
101-55-3 4-Bromophenyl-phenylether 
118--14-1 Hexacnlorobenzene 
87-86-5 .E'_en~ac_!l.l._oropnenol 

85-01-8 Phenanthrene 
120-12-7 Antnracene 
84-74-2 D~-N-BU1;Y.l.Pl1thalate 
~06-44-0 Fluorantnene 
~29-00-0 P_yrene 
85-68-7 Buty lbenzy lpht.tla.l.a_!:_e 
91-94-1 3,3'-D1~~orobenz1d~ne 
~6-55-3 Benzo(a Anthracene 
218-01-9 Chrysene 
_!1] -_81-7 Bl.S ( 2-Ethylhexyl} P_!lthalate 
117-84-0 D~-N-Octylphthalate 
205-99-2 Benzo b Fluoranthene 
207-08-9 Benzo K_ Fluoranthene 
~0-32-8 Benzo a Pyrene 
193-39-5 _fndeno(1,2,3-Cd)Pyrene 
_53-70-3 Dl.benz(A,H)Anthracene 
191 24-2 Benzo G,H,I)Perylene 
100-51-6 Benzyl Alcohol 
65-85-0 Benzo1c Acld 

Lab File ID: 1031602.0 

Dilution Factor: 1.0 

Analyst: VAN LARE 

QUANT LIMIT: 
ugjkg 

1600 
1600 

330 
330 
330 
33_0 
330 

1600 
1600 

_3 3_0 
330 
330 

1600 
330 
330 
330 
330 
3:30 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 

1600 

RESULT: 
ugjkg 

1600 
1600 

330 
330 
330 
330 
330 

1600 
1600 

330 
330 
330 

1600 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
660 

1600 

FORM I SV-2 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



1F 
SW-846 SEMIVOLATILE ORGANICS -ANALYSIS 

CLIENT SAMPLE 
DATA SHEET 

Lab Name: IEA-NC Method: 8270 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soiljwater) SOIL 

Sample wtjvol: 30 (g/mL) g 

Level: (lowjmed) LOW 

% Moisture: 0 decanted: (Y/N) 

Concentrated Extract Volume: 1000(uL) 

Injection Volume: 2 (uL) 

GPC Cleanup: (Y/N) N pH: 

Number TICs Found: 3 

CAS NUMBER COMPOUND NAME 

UNKNOWN 
UNKNOWN 

000057~10-3 HEYA TF,CA~OIC ACID 

Lab-Sample ID: SVB024 

Lab File ID: 1031602.0 

Date Received: 

Date Extracted: 10/20/97 

Date Analyzed: 10/31/97 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
(ugjL or ug/Kg) ugjkg 

RT EST. CONC. 

7.40 200 
7.94 660 

~J.. 36 ?_6 

--

Q 

J 
J 

JNX 

NO. 
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Industrial • Environmental Analysts, Inc. (IEAl 
GC SEMIVOLATILE SW-846 METHOD 8081 PCB in WATER 

IEA Project Number: 
IEA Sample Number: 
Client Name : 
Client Project ID: 
Sample Identification: 
Associated QC Blank: 

2436-004 
9710228-16 
Focus Environmental, Inc. 
772686.01000000 FOCUS-ACS 
#1153-047-10 
PB622 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Anal~ed: 
Analysis By: 
Dilution Factor: 

10/13/97 
10/09/97 
10/23/97 
10/27/97 
Briggs 

2000 
QC Batch ID#: &22 Matrix: Water 

Time of Analysis:1434 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surros·· .:e Compounds: 

Comments: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

(ug/Ll 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Acceptance 
Crite:::-ia 

60 - 150 
60 - 150 

Sample specific quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL • Below Quantitation Limit 
• • outside method recovery limits 
Lower initial volume extracted due to limited sample volume. 

FORM RPC3'1'1 Rev. 082296 

(ug/Ll 

BQL 
BQL 
BQL 

71000 
BQL 
BQL 

23000 

Rec:;,very 

88 
251 • 
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Industrial • Environmental Analysts, Inc. (IEAl 
GC SEMIVOLATILE SW-846 METHOD 8081 PCB in WATER 

IEA Project Number: 
IEA Sample Number: 
Client Name: 
Client Project ID: 
Sample Identification: 
Associated QC Blank: 

2436-004 
9710228-17 
Focus Environmental, Inc. 
772686.01000000 FOCUS-ACS 
#1153-041-16 
PB622 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analyzed: 
Analysis By: 
Dilution Factor: 

10/13/97 
10/09/97 
10/23/97 
10/27/97 
Briggs 

2000 
QC Batch ID#: 622 Matrix: Water 

Time of Analysis:1509 

Quantitation Results 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
5 Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate Compounds: 

Comments: 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

(ug/L) 

0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

Acceptance 
Cr:i:..~ria 

60 - 150 
60 - 150 

Sample speci!ic quantitation limits may be calculated by multiplying 
the quantitation limit by the dilution factor and/or moisture 
correction factor where reported. 
BQL Below Quantitation Limit 
• • outside method recovery limits 
Lower initial volume extracted due to limited sample volume. 

RPC3'1'1 Rev. 082296 

(ug/L) 

BQL 
BQL 
BQL 

84000 
BQL 
BQL 

26000 

\ 
Rec:Jvery 

87 
271 • 

ORG~NtC PH1t£ 
A+JD {2. LN S E. 

~~~Nz_ 
(f<~N) 
w~-t~ 

so\\ 

-
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Industrial i Environmental Analysts, Inc. (lEAl 
GC SEMIVOLATIU Stl-846 METHOD 8081 PCB in WATER 

IEA Projece Number: 
IEA Sample Number: 
Cliene Name: 
Client Projece ID: 
Sample Ideneification: 
Asaociated QC Blank: 

2436-004 
9710228-15 
Focus Environmental, Inc. 
772686.01000000 FOCCS-ACS 
#1153-047-3 
PB622 

Date Received: 
Date Sampled: 
Date Extracted: 
Date Analy-zed: 
Analysis By: 
Dilution Factor: 

10/13/97 
10/09/97 
10/23/97 
10/24/97 
Briggs 

1000 
QC Batch ID#: 622 Matrix: Water 

Time of Analysis:1626 

Quaneitaeion Resules 
Limit Concentration 

Number Compound 

1 Aroclor 1016 
2 Aroclor 1221 
3 Aroclor 1232 
4 Aroclor 1242 
s Aroclor 1248 
6 Aroclor 1254 
7 Aroclor 1260 

Surrogate C~mpounds: 

Comments: 

Tetrachloro-m-~tle~e 

Decachlorobiphe~yl 

(ug/Ll 

0.50 
o.5a 
0.50 
o.so 
0.50 
1.0 
l.O 

Acceptance 
C::'iter:!.a 

60 - 150 
60 - 15J 

Sample speci!ic quantitation limits may ce calc~lated by multiplying 
the quantitation limit by the dilution factor ar.d/or mois~ure 
correction factor where reported. 
BQL • Below Quantitation Limit 
• • outside method recovery limits 
Lower initial volume extracted due to limited sample volume. 

FORM RPC3iol Rev. 0822 96 

(ug/Ll 

BQL 
BQL 
BQL 

36000 
BQL 
BQL 

23000 

% 
Recovery 

9 ... 
195 • 

SoLV£J·(\ 
RtN5E­

?(){)0F , A\ R 

(£TA-2J 
I ~P 'Q)J\ CftAe 

'2tol \ 



USEPA, ITD Page 5 of 13 

FORM l.A: PCDD/PCDF ANALYSIS DATA SHEE'I' 
Use for Sample and Blank Results 

EPA SAMPLE NO. 

1153-047-10 

Lab Name : SOUTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

Contract No.: IEA-NC Lab Sample ID: 31487.02 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 0.55 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: ll/19/97 

Ext. Date: ll/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 15:38:17 GC Column ID: DB-5 

Extract Volume (uL) : 20 Sample Data Filename: A103645#1 

~pjection Volume (uL): 2 Blank Data Filename: Al03644#2 
_..;./ 

Dilution Factor: 1 Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg % Solids: 

ANALYTE 
CONCENTRATION 

FOUND 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,i,8-HpCDD 
OCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 

· .. 2, 3, 4, 7, 8- PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 
Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Furans 
Total Hepta-Furans 

* 
* 
* 

1629.28 
4528.96 

19355.03 
28473.86 

935.63 
251.33 

* 

117.44 

* 

5528.89 
7164.40 

30354.42 
52217.83 

8385.44 
5665.33 
4128.03 

* 

DETECTION 
LIMIT 

68.040 
149.929 

32.103 
32.600 
29.913 
34.465 
32.944 
12.840 
12.107 
10.423 
88.882 
85.998 

117.319 
82.836 

397.741 
537.418 
500.997 

68.040 
149.929 

31.521 
34.465 
12.840 
11.229 
92.202 

460.093 

EMPC ION ABu"ND. 
RATIO (1) 

91.400 2.44 
325.440 5.63 
1268.520 1.44 
* 1.36 
* 1.28 
* 1.00 
* 0.92 
* 0.73 
* 1.64 
355.860 1.91 
393.460 1.30 
* 1.23 
* * 
* * 
940.690 4.21 
* • 
* • 

R.:~.T 

(1) 

l. 001 
l. 000 
1.000 
l. 000 
1.008 
l. 000 
l. 000 
l. 002 
l. 000 
l. 001 
1.001 
l. 000 

0.999 
• 
* 

(1) C~ntract-re~~ired limits for RRTs and ion atur.dance ratios are specified 
in Tables 2 and 9, respectively, Method 1613 RFP C500273T1 

()r~\1\\c p~~ 
~ Q,\il.se 

pni1 



USEPA, EAD 

EPA SAMPLE NO. 
FORM 2: PCDD/PCDF LABELED COMPOUND AND 

CLEANUP STANDARD RECOVERIES 

Lab Name: SOTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

1153-047-10 

Contract No.: IEA-NC Lab Sample ID: 31487.02 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 0.55 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: ll./19/97 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 15:38:17 GC Column ID: DB-5 

Extract Volume (uL) : 20 Sample Data Filename: Al03645~1 

.. ~njection Volume {uL) : 2 Blank Data Filename: A103644#2 

-ailution Factor: 1 Cal. Ver. Data Filename: Al.03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg t Solids: 

ION 
SPIKE 
CONC. 

CONC. 
FOtJND 

R (t) 
(1) 

ABUND. R.."<.T 
RATIO (2) (2) 

LABELED COMPOUNDS 

l3C-2,3,7,8-TCDD 
l3C-1,2,3,7,8-PeCDD 
l3C-1,2,3,4,7,8-HxCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

13C-2,3,7,8-TCDF 
lJC-1,2,3,7,8-PeCDF 
13C-2,3,4,7,8-PeCDF 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCDF 
13C-1,2,3,7,8,9-HxCDF 
13C-2,3,4,6,7,8-HxCDF 
13C-1,2,3,4,6,7,8-HpCDF 
13C-l,2,3,4,7,8,9-HpCDF 

CLEANUP STANDARD 

37Cl-2,3,7,8-TCDD 

2000 
2000 
2000 
2000 
2000 
4000 

2000 
2000 
2r~o 

2000 
2000 
2000 
2000 
2000 
2000 

800 

1273.72 
1265.64 
1141.83 
1147.90 
1057.89 
2563.78 

1533.01 
l.368.H 
1560.85 
1337.69 
1270.01 
1197.16 
1411.89 
1338.59 
1282.87 

1695.90 

63.69 
63.33 
57.09 
57.40 
52.89 
64.09 

76.65 
68.41 
78.04 
66.88 
63.50 
59.86 
70.59 
66.93 
64.14 

211.99 

0.79 
1.66 
1.29 
1.29 
0.97 
0.88 

0.77 
l. 80 
l. 76 
0.53 
0.53 
0.55 
0.53 
0.43 
0.44 

(1) Contract-required limits for percent recovery {R) are specified 
in Section 9.3.3, Method 1613. 

{2) Contract-required limits for RRTs and ion abundance ratios are 
specified in Tables 2 and 9, respectively, Method 1613. NOTE: There 
is no ion abundance ratio for 37Cl4-2378-TCDD {cleanup standard). 

1. 012 
1.2sa 
0.989 
0. 992 
l. 075 
1.155 

0.970 
1.202 
1.239 
0.966 
0.969 
1. 006 
0.985 
1.050 
l. 085 

1.012 

RFP CS00273T1 



USEPA, ITD 

FORM 1A: PCDD/PCDF ANALYSIS DATA SHEET 
Use for Sample and Blank Results 

Lab Name: SOUTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

Page 6 of 13 

EPA SAMPLE NO. 

1153-047-16 

Contract No.: IEA-NC Lab Sample ID: 31487.03 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 0.54 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/97 ri. _ 
OtCt:lM. \c. rw:ce 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec t\,~ R.,)\.se 
Analysis Date: 5-NOV-97 Time: 16:27:12 GC Column ID: DB-5 ---------------

Extract Volume (uL) : 20 

Injection Volume (uL): 2 
~ -...... ... , 

dilution Factor: 1 

Sample Data Filename: A103645#2 ~ftJ\1 
Blank Data Filename: Al03644#2 

Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg \ Solids: 

CONCENTRATION 
ANAL YTE FOUND 

2,3,7,8-TCDD * 
1,2,3,7,8-PeCDD * 
1,2,3,4,7,8-HxCDD 895.63 
1,2,3,6,7,8-HxCDD 1326.77 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDO 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 

.2,3,4,7,8-PeCDF 
L,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Oioxins 
Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Fur~~s 
Total Hepta-Fur~~s 

3124.00 
12396.87 
20977.49 

560.47 

* 
* 

229.99 
* 
* 

54.82 
* 
* 
* 

3870.11 
11208.33 
22769.21 
31832.70 

3656.99 
719.43 

1372.01 
* 

DETECTION 
LIMIT 

41.462 
34.733 
32.151 
31.810 
29.587 
31.043 
14.335 
13.765 

8.523 
7.652 

44.516 
46.286 
60.261 
44.162 
98.947 

130.404 
167.136 

41.462 
34.733 
31.178 
31.043 
13.765 

8.084 
48.170 

113.100 

EMPC ION ABUNO. 
RATIO {1) 

102.460 2.01 
772.200 2.13 
* 1.41 
* 1. 25 
* 
* 
* 
* 
90.500 
164.820 

* 
59.850 

* 
* 
542.240 

* 
332.310 

l. 27 
l. 05 
0.92 
0.70 
2.53 
l. 83 
l. 07 
1.00 

* 
1.15 
2.23 

* 
1.10 

RRT 
( 1) 

1.002 
l. 001 
l. 000 
l. 000 
l. 008 
l. 000 
l. 000 
l. 002 
l. 000 
l. 000 
l. 000 
1.001 

* 
1.001 
1.000 

* 
1.003 

{1) Contract-required limits for RRTs and ion abundance ratios are specified 
in Tables 2 and 9, respectively, Methcd 1613 R?P C500273Tl 

-
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USEPA, EAD 

EPA SAMPLE NO. 
FORM 2: PCDD/PCDF LABELED COMPOUND AND 

CLEANUP STANDARD RECOVERIES 

Lab Name: SOTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

1153-047-16 

Contract No.: IEA-NC Lab Sample ID: 31487.03 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 0.54 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/97 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 16:27:12 GC Column ID: DB-5 

Extract Volume (uL) : 20 Sample Data Filename: ~03645#2 

'""'njection Volume (uL) : 2 Blank Data Filename: ~03644#2 

Dilution Factor: 1 Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg 

LABELED COMPOUNDS 

13C-2,3,7,8-TCDD 
13C-l,2,3,7,8-PeCDD 
13C-l,2,3,4,7,8-HxCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-l,2,3,4,6,7,8-HpCDD 
13C-OCDD 

13C-2,3,7,8-TCDF 
13C-l,2,3,7,8-PeCDF 
13C-2,3,4,7,8-PeCDF 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCDF 
13C-1,2,3,7,8,9-HxCDF 
13C-2,3,4,6,7,8-HxCDF 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,7,8,9-HpCDF 

CLEANUP STANDARD 

37Cl-2,3,7,8-TCDD 

SPIKE 
CONC. 

2000 
2000 
2000 
2000 
2000 
4000 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

BOO 

CONC. 
FOUND 

1288.49 
1445.45 
1236.55 
1168.84 
1243.31 
2885.61 

1456.65 
1683.17 
1806.29 
1480.18 
1443.74 
1374.22 
1576.70 
1507.29 
1466.40 

1569.23 

t Solids: 

R (t) 
(1) 

ION 
ABUND. 

RAT!O (2) 

64.42 0.80 
72.27 1.67 
61.83 1.29 
58.44 1.23 
62.17 1.00 
72.14 0.90 

72.83 0.77 
84.16 1.75 
90.31 1.67 
74.01 0.53 
72.19 0.53 
68.71 0.54 
78.84 0.53 
75.36 0.43 
73.32 0.42 

196.15 

(1) Contract-required limits for percent recove~ (R) are specified 
in Section 9.3.3, Method 1613. 

(2) Contract-required limits for ~"q,Ts and ion abundance ratios are 
specified in Tables 2 and 9, respectively, Method 1613. NOTE: There 
is no ion abundance ratio for 37Cl4-2378-TCDD (cleanup standa=dl . 

R.."q,T 
(2) 

1.011 
1.258 
0.989 
0.992 
1.075 
1.155 

0.970 
1. 202 
1.240 
0.966 
0.969 
1.006 
0.985 
1.050 
l. 085 

1.011 

R:'P C500273Tl 
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FORM lA: PCDD/PCDF ANALYSIS DATA SHEET 
Use for Sample and Blank Results 

EPA SAMPLE NO. 

1153-047-3 

Lab Name: SOUTh~ST LAB. OF OKLAHOMA Episode No.: 31487 

Contract No.: IEA-NC 

Matrix (aqueous/solid/leachate) : solid 

Lab Sample ID: 31487.01 

Sample Wt/Vol: 0.5 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/96 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 14:41:55 GC Column ID: DB-5 

Extract Volume (uL) : 20 

Injection Volume (uL) : 2 
- "-

dilution Factor: 1 

Sample Data Filename: Al03644~4 

Blank Data Filename: Al03644#2 

Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight) : ng/Kg t Solids: 

ANALYTE 
CONCENTRATION 

FOUND 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2 13,6 17 18-HxCDD 
1 12,3,7,8,9-HxCDD 
1 12,3,4,6 17 18-HpCDD 
OCDD 
2 13 17 18-TCDF 
1 1 2~3~7~8-PeCDF 
2 13 14 17 18-PeCDF 

-, 11 2 I 3, 4 I 7 I 8- HxCDF 
1 12 13,6 17 18-HxCDF 
1 12,3,7 18 19-HxCDF 
2,3,4,6,7 18-HxCDF 
1 12 13 14 16 17 18-HpCDF 
112 13,4 17 18 19-HpCDF 
OCDF 

Total Tetra-Dioxins 
Total Penta-Dioxins 
Total Hexa-Dioxins 
Total Hepta-Dioxins 
Total Tetra-Furans 
Total Penta-Furans 
Total Hexa-Furar.s 
Total Hepta-Furans 

* 
1116.31 

* 
1646.59 
2839.70 

13177.28 
23140.19 

2381.97 
407.36 
811.68 

* 
280.17 

36.54 

* 
* 
* 

451.50 

8015.09 
11443.74 
22373.04 
30218.79 
17395.50 
10362.12 

4085.69 

* 

DETECTION 
LIMIT 

30.096 
38.549 
21.570 
21.457 
19.908 
22.473 
56.133 
27.326 
16.352 
16.015 
99.252 
92.996 

131.834 
97.652 

651.587 
871.178 
428.709 

30.096 
38.549 
20.979 
22.473 
27.326 
16.196 

103.715 
749.808 

EMPC ION ABUND. 
RATIO (1) 

61.340 0.50 
* 1.58 
605.030 1.46 
* 1.43 
* 1.32 
* 1.06 
* 0 .. 93 
* 0.77 
* 1.35 
... 1.50 
1019.560 1.20 
* 1.32 
* 1.16 
360.570 l. 27 
1210.290 4.14 

* * 
* 1.77 

RRT 
(1) 

l. 001 
l. 000 
l. 000 
l. 000 
1. 009 
l. 000 
1. 000 
1. 002 
1. 000 
l. 001 
l. 000 
l. 000 
1. 000 
1.000 
0.999 

* 
l. 003 

(1) Ccntract-requ~red limits for RRTs and ion abundance ratios are spec~fied 
in Tables 2 and 9, respectively, Method 1613 R?? C500273Tl 

,_ 

-
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USEPA, EAD 

EPA SAMPLE NO. 
FORM 2: PCDD/PCDF LABELED COMPOUND AND 

CLEANUP STANDARD RECOVERIES 

Lab Name: SOTHWEST LAB. OF OKLAHOMA Episode No.: 31487 

1153-047-3 

Contract No.: IEA-NC Lab Sample ID: 31487.01 

Matrix (aqueous/solid/leachate) : solid Sample Wt/Vol: 0.5 g or mL: g 

Sample Receipt Date: 10/17/97 Initial Calibration Date: 11/19/96 

Ext. Date: 11/03/97 Shift: Instrument ID: Autospec 

Analysis Date: 5-NOV-97 Time: 14:41:55 GC Column ID: DB-5 

Extract Volume (uL} : 20 Sample Data Filename: Al03644#4 

Injection Volume (uL} : 2 Blank Data Filename: Al03644#2 

-nilution Factor: 1 Cal. Ver. Data Filename: Al03644#1 

Concentration Units (pg/L or ng/Kg dry weight} : ng/Kg t Solids: 

ION 
SPIKE 
CONC. 

CONC. 
FOUND 

R(t) 
(1} 

ABUND. R-~T 

RATIO (2} (2} 

LABELED COMPOUNDS 

13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDD 
13C-1,2,3,6,7,8-HxCDD 
l3C-l,2,3,4,6,7,8-HpCDD 
13C-OCDD 

13C-2,3,7,8-TCDF 
13C-1,2,3,7,8-PeCDF 
13C-2,3,4,7,8-PeCDF 
13C-1,2,3,4,7,8-HxCDF 
13C-l,2,3,6,7,8-HxCDF 
13C-1,2,3,7,8,9-HxCDF 
13C-2,3,4,6,7,8-KxCDF 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,7,8,9-HpCDF 

CLEANUP STANDARD 

37Cl-2,3,7,8-TCDD 

2000 
2000 
2000 
2000 
2000 
4000 

2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

800 

1298.48 
1228.34 
1168.15 
1101.70 
1114.31 
2632.84 

1460.80 
1456.88 
1440.79 
1209.42 
1230.18 
1146.94 
1300.07 
1253.47 
1205.80 

2145.30 

64.92 
61.42 
58.41 
55.09 
55.72 
65.82 

73.04 
72.84 
72.04 
60.47 
61.51 
57.35 
65.00 
62.67 
60.29 

268.16 

0.79 
1.66 
1.27 
1.27 
0.99 
0.85 

0.77 
1.66 
1.68 
0.53 
0.54 
0.53 
0.53 
0.44 
0.43 

(1) Contract-required limits for percent recovery (R} are specified 
in Section 9.3.3, Method 1613. 

(2) Contract-required limits for RRTs and ion abundance ratios are 
specified in Tables 2 and 9, respectively, Method 1613. NOTE: There 
is no ion abundance ratio for 37Cl4-2378-TCDD (cleanup standard) . 

l.OH 
1.260 
0.989 
0.992 
1.075 
1.156 

0.969 
1.204 
1.241 
0.966 
0.969 
1.006 
0.985 
1.050 
l. 085 

1.012 

RFP CS00273Tl 
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022836 Date Sampled: 10/08/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021L07.D 

Sample Identification: RTAl ftmi#~MEOH TRAP Analyst: MOORE 

Matrix: (soil/water) WATER ~OO'f1 Fhr Dilution Factor: 

Wows\-~ ~~ \ 
2500.0 

% Moisture: not dec. 

CAS NO. 

67-64-1 
1--n7-fJ-1 
107-05-1 
-,1-4~ -2 
1.08-86-1 
74---gf-S 
75-27-4 
~-~-2 
74-83-9 
78-93-3 
104-51-8 
135-98-8 
98-06-6 
75-15-0 
56-23-5 
108-90-7 
124-48-1 
75-00-3 
11()-75-8 
67-66-3 
74-87-3 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-7:..-s 
15--34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrylon~tr~le 
AllYl Chlorlde 
Benzene 
Bromobenzene 
Bromocnloromethane 
Bromoa1cn1orometnane 
Bromororm 
Bromomethane 
2-Butanone 
N-ButvJ.oenzene 
Sec-Butvlbenzene 
Tert-Bucvlbenzene 
Carbon D1sulr~c!e 
Carbon Tetrachlorlde 
Chlorooenzene 
Chlorcdlbromomethane 
Ch.l.oroethane 
2-Chloroetny_l V1ny1 
Ch1oro:orm 
Chlorometnane 
2-Chlorotoluene 
4-Chlc::-otoluene 

Ether 

QUANT LIMIT: 
ug/1 

so 
5 
5 
5 
5 

__?_ 
5 I 
5_ 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
10 

5 
5 

1,2-Dlororno-3-Chloropropane 5 
1,2-Dloromoetnane 5 
D1orcmornethane 5 
1,2-Dlcnlorooenzene 5 
1,3-Dlcnlorobenzene 5 
1,4-Dlchlorobenzene 5 
Dlcnlorodl!luorcrnethane 10 
1,1-Dlchloroethane 5 
1,2-Dl~nloroetnane :::> 

1,1-Dlcnloroet~ene 5 
C1.s-l 2-Dlcnloroethene 5 

FORM I VOA 

RESULT: 
ug/1 

250000 
12000 
12000 
97000 I 
12000 , 
12000 I 
1~2000 I 
12000 I 
25000 I 
25000 I 
1_~000 
12000 I 
12000 I 
12c-- I 
12000 
12000 I 
12000 I 
66000 I 
25000 I 
12000 I 

L£0000 I 
12000 
12000 
12000 
12000 
12000 I 
12000 I 
12000 
12000 
25000 
12000 
12000 
12000 
12000 

Q 

u 
u 

u 
u 
tJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
~-u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022836 Date Sampled: 10/08/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021L07.D 

Sample Identification: RTA1 RUN#2 MEOH TRAP Analyst: MOORE 

Matrix: (soil/water) WATER otooorl Ali Dilution Factor: 

iud\.A~~ ~~l 
2500.0 

t Moisture: not dec. 

CAS NO. 

156-60-5 
78-87-5 
142-28-9 
594-20-7 
563-58-6 
10061-01-5 
10061-02-6 
11_0-57-6 
110-57-6 
lQ0-41-4 
9-/-63-2 
s-l-68-3 
~91-78-6 
74-88-4 
-~l!-82-8 
~-87-6 
126-98-7 
~-09-2 
8U-62-6 
108-10-1 
16.34-04-4 
~1-20-3 
76-01--, 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
_§__7-61-6 
120-82-1 
71-55-6 
1_9-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1, ,2_-_Dlchloroorooane 
1,3-Dlchlorooropane 
2,2-Dlc~~orcorooane 
1,1-01cn1orooropene 
C1s -1, 3 -I)1c!1,_.l.oroprop_ene 
Trans-1,3-D1chlorooropene 
C1s-1, 4 -D1ch_~ Jro- 2 -Butene 

QUANT LIMIT: 
ug/1 

5 
5 
5 
5 
5 
5 

_5 
5 

Irans-1,4-D1Chloro-2-Butene 5 
Ethvlbenzene 5 I 
E_tnyl Met:nacrylate 5 
Hexachlorobutadlene 5 
2-Hexanonr 10 I 
Io_9ome t:hane 5 
Isopropvlbenzene 5 
P-Isooroov~to~uene 5 
Met:hacrylon1tr1le 5 
Metnylene Ch.l.Orlae 10 
Metnyl Met:nacrylace 5 
4-Metnyl-2-Pencanone 10 
Metnvl-t:erc-Butyl ether 5 
Naoncna.l.ene 5 
~ent:acnloroetnane 5 
N-Prooy.lbenzene 5 
Styrene 5 
1,1,1,2-Tetrachloroethane 5 
1,1,2,2-Tetracnloroet~ane 5 
Tetrachloroethene 5 
Toluene 5 
1,2,3-Trlcnlorooenzene 5 
1,2,4-Trlcnlorooenzene 5 
1,1,1-Tr1cn1oroecnane 5 
1,1,2-Trlchloroetnane 5 
Tr1cn1oroetnene 5 

---·~ T ~ .. ,-...,"""' 

RESULT: 
ug/1 

12000 I 
12000 l 
12000 I 
12000 I 
12000 I 
12000 I 
:!.2000 I 
12000 I 
12_000 I 
40000 I 
12 0 0 0 I 
12000 I 
25000 I 
12000 I 
12000 l 
12000 I 
12000 I 
25000 I 
12000 I 
25000 I 
12000 1 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 
12000 I 

160000 I 
12000 I 
12000 I 
12000 L 
12000 I 
12000 I 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
-~ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022836 Date Sampled: 10/08/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1021L07.D 

Sample Identification: RTA1 RUN#2 MEOH TRAP Analyst: MOORE 

Matrix: (soil/water) WAJ:'ER £1 t}"OeF, /tlr Dilution Factor: 
LV~~~&\ 

2500.0 

-~t Moisture: not dec. 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 
RESULT: 

ug/1 Q 



1E CLIENT SAMPLE NO. 

Lab Name: 

SW- 846 VOLATILE ORGANICS ANALYSIS DATA S~:;; 
TENTATIVELY IDENTIFIED COMPOUNDS I l 

RTA1 RUN#2 MEOH TRAP 
IEA-NC Method: 8 2 6 0 '---~H3~:;.1-~oAt~(------~ 

Lab Code: IEA Case No.: 2436-004 SDG No. : 10228 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 {g/mL) ml 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: .530(mm) 

Soil Extract Volume: {uL) 

Number TICs Found: 9 

CAS NUMBER COMPOUND NAME 

000109-67-1 1-PENTENE 
000542-92-7 1,3-CYCLUPENTADIENE 
000592-41-6 1-HEXENE 
000110 -_54 -_3 .HEXANE 

UNKNOWN 
U.NK.NU~.l\1 

U.N.I:\l'IUWN 

_0 0 012 4 -18-5 DE CANE 
TRIMETHYL BENZENE 

Lab Sample ID: 971022836 

Lab File ID: 1021L07.D 

Date Received: 10/13/97 

Date Analyzed: 10/21/97 

Dilution Factor: 2500.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kgl ug/1 

RT EST. CONC. 

7.53 21000 
9.01 20000 

10.05 43000 
10.19 120000 
10.81 20000 
1?.12 61000 
12.91 15000 
20.88 22000 
22.53 14000 

I 

Q 

JN 
JN 
JN 
JN 

J 
~ 
J 

JN 
J 

I 

I 

I 

I 
I 
I 

I 
I 

I 
I 

FOR.~ I VOA-TIC 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022837 Date Sampled: 10/09/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W11.D 

Sample Identification: RTAN RUN#3 MEOH TRAP Analyst: CREWES 

Matrix: (soil/water) WATER ~otfF, N-z. Dilution Factor: 4000.0 

~~Moisture: not dec. \))~\-~~\\ 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74 -_8_3- 9 
78-93-3 
104-_51-~ _, 135-98-8 
98-06-6 
75-15-0 
56-23-5 
108 -_90 -1_ 
124-48-1 
75_-00-3 
110-75-8 
67-66-3 
74-87-3 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
156-59-2 

COMPOUND 

Acetone 
Acrylon~tr~le 
Allyl Chlor~ste 
_Benzene 
Bromobenzene 
Bromocn~oromethane 
Bromod~chlorometnane 

Brcmororm 
Bromometnane 
2-Butanone 
N-Butyloenzene 
Sec-Buty_l.oenzene 
Terc-Bucylbenzene 
Careen D~sult~de 
Carbon Tetracnlor~ae 
Chloro.oenzene 
Chlorod~oromometnane 

Cnloroetnane 
2-ChloroethYl V1ny1 Ether 
Ch.l.orororm 
Ch.lorome t nane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/1 

50 
5 
5 
5 I 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
10 

5 
5 

1,2-Dlbromo-3-Chloroprooane 5 
1,2-Dlbromoethane 5 
D1nromomethane 5 I 
1,2-01cn1orobenzene 5 I 
1,3-Dlcnlorooenzene 5 
1,4-Dlcnlorooenzene 5 
Dlcn.l.oroalrluoromethane 10 I 
1,1-Dlcnloroethane 5 
1,2-01cnloroecnane 5 
1,1-Dlcn.l.oroethene 5 I 
C1s-1 2- C ::.cn.Lorcetne!:'"'.e I 5 I 

RESULT: 
ug/1 

550000 
20000 
20000 
84000 
20000 
20000 
20000 
20000 
40000 
40000 
20000 
20000 
20000 
-~0000 
20000 
20000 
20000 
73000 
40000 
20000 

140000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
20000 
40000 
20000 
20000 
20000 

I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 

I 

2c~-: co 1 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 

IEA Sample Number: 971022837 

Client Name: Focus Environmental, Inc. 

Date Received: 10/13/97 

Date Sampled: 10/09/97 

Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W1l.D 

Sample Identification: RT~~ RUN#3 MEOH TRAP Analyst: CREWES 

Matrix: (soil/water) WATER G\to°F 1 N 1.. Dilution Factor: 4 o o o. o 

% Moisture: not dec. W0"'\.6\--~ ~~\ 

CAS NO. 

156-60-5 
~-~7-5 
142-28-9 
594-20-7 
563-58-6 
10061-01-5 
1_00 6 1 - 0 2 - 6_ 
110-57-6 
110-57-6 
10U-41-4 
97-63-2 
67-68-3 
591-78-6 
74-88-4 
98-82-8 
~-87-6 
126-98-7 
75-09-2 
~o_ -_62 -6 
108-10-1 
1634-04-4 
91-20-3 
]6-01-7 
103-6::J-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
87-61-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 

COMPOUND 

Trans-1,2-Dichloroethene 
1,2-DJ.chlorooropane 
1,3-DJ.cn~orooropane 
2,2-DJ.cnlorooropane 
1,1-DJ.cnlorooropene 
CJ.s-1,3-DJ.cnloroorooene 
Trans-1,3-D~chloropropene 
CJ.s -1, 4- D~cnloro-_2_-?utene 

QUANT LIMIT: 
ug/1 

5 
s 
5 
5 
5 
s 
s 
5 

Trans-1,4-Dlchloro-2-Butene 5 
Ethylbenzene 5 
Ethyl Mecnac~late 5 
Hexacn~orooutadJ.ene 5 
2-Hexancne 10 
Io_<!ometnane 5 
Isoproov~benzene 5 
P-~soorooylcoluene 5 
MethacrvlonJ.tr~le 5 
Methylene Cnlor~ae 10 
Methyl Methacrylate 5 
4-Methvl-2-Pentanone 10 
Methvl-tert.-Butyl ether 5 
Naohthalene 5 
Pentac~loroethane 5 
N-Proovlbenzene 5 
Styrene 5 
1,1,1,2-Tet:racnloroethane 5 
1,1,2,2-Tetrachloroethane 5 
Tetrachloroethene 5 
Toluene 5 
1,2,3-Tr:c~_orocenzene 5 
1,2,4-Trlcnlorooenzene 5 
1,1,1-Tr:cn~oroecnane 5 
1,1,2-Trlcnloroecnane 5 
T:--:c::..:... ::~::e: =--~~:-:e 5 

FORM I VOA 

I 

I 

RESULT: 
ug/1 

20000 
20000 
20000 I 
2oooo I 
20000 I 
20000 I 
20000 I 
20000 I 
20000 1 

28000 I 
20000 I 
20000 I 
40000 I 
20000 I 
20000 I 
20000 I 
20000 I 
40000 I 
20000 
40000 I 
20000 I 
20000 
20000 
20000 I 
20000 I 
20000 I 
20000 I 
20000 
8-1000 
20000 I 
20000 
20000 I 
20000 
20000 

Q 

u 
u 
(J 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
_U 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022837 Date Sampled: 10/09/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/21/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1020W11.D 

Sample Identification: RTAN RUN#3 MEOH TRAP Analyst: CREWES 

Matrix: (soil/water) WATER q~t' 1 N 'L Dilution Factor: 

WM-~~'\ 
4000.0 

-- % Moisture: not dec. 

CAS NO. COMPOUND 
QUANT LIMIT: 

ug/1 

FORM T VOA 

RESULT: 
ug/1 Q 

-



1E CLIENT SAMPLE NO. 
SW-846 VOLATILE ORGANICS ANALYSIS DArA iH:;~ TENTATIVELY IDENTIFIED COMPOUNDS 

RTAN RUN#3 MEOH TRAP 
Lab Name: IEA-NC Method: 8260 I ~Z: 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/mL) ml 

Level: (low/med) LOW 

\ Moisture: not dec. 

GC Column: DB-624 r D : . s 3 o ( mm) 

Soil Extract Volume: (uL) 

Number TICs Found: 7 

CAS NUMBER COMPOUND NAME 

000115-11-7 1-PROPENE, /-METHYL-
000109-67-1 1-PENTENE 
000109- 6_6- 0 P~NTANE 
000542-92-7 1,3-CYCLOPENTADIENE 
000_592-41-6 1-HEXENE 
_Q_Q0110-54-3 HJO:XANF. 

[Oeas92-76-"l 1-HEPTENE 

Lab Sample ID: 971022837 

Lab File ID: 1020W11.D 

Date Received: 10/13/97 

Date Analyzed: 10/21/97 

Dilution Factor: 4000.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/1 

RT EST. CONC. 

5.88 I 110000 
7. 54 I 31000 
7.6:; 66009 
8.99 23000 

10.05 I 50000 
1_0. 20 I 120000 
::'.2. 90 I 22000 

I 
I 

I 

I 

I 
I 

I 
I 

I 

I 
I 

Q 

JN 
JN 
JN 
JN 
JN 
JN 
JN 

I 

FORM I VOA-TIC 

l 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022838 Date Sampled: 10/08/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/17/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1016W12.D 

Sample Identification: RTA2 RUN#1 MEOH TRAP Analyst: CREWES 

Matrix: (soil/water) WATER /DD0~L ~lr Dilution Factor: 2500.0 

~.% Moisture: not dec. TJ.I~1c.J. ~ ~t\ 

CAS NO. 

67-64-1 
107-13-1 
107-05-1 
71-43-2 
108-86-1 
74-97-5 
75-27-4 
75-25-2 
74-83-9 
78_ -~3 -3 
104-51-8 
13_5- 98-8 

_JS-06-E; 
75-15-0 
56-~3-5 
108-90-7 
124-48-1 
7~ -_() 0- ~ 
110-75-8 
67-66-3 
74-§7-3 
95-49-8 
106-43-4 
96-12-8 
106-93-4 
74-95-3 
95-50-1 
541-73-1 
106-46-7 
75-71-8 
75-34-3 
107-06-2 
75-35-4 
lSo-59-2 

COMPOUND 

Acetone 
Acrylon.1cr.11e 
AllYl Ch.Lor.1de 
Benzene 
Bromooenzene 
Bromochloromethane 
Bromoa.lc~loromethane 
Bromotc:m 
Bromomecnane 
2-Butanone 
N-Euty.!..oenzene 
Sec-Bucvl.oenzene 
Tert-Bucvlbenzene 
Carbon D1sult1de 
Carbon Tetrachlor1de 
Chlorooenzene 
Chloroa.1oromomethane 
Chloroetnane 
2-Chloroethyl V.1nyl Ether 
Chlorororm 
Chlorcmecnane 
2-Chlorotoluene 
4-Chlorotoluene 

QUANT LIMIT: 
ug/l 

so 
5 
5 
5 
5 
5 
5 
5 I 

10 
10 I 

5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
10 

5 
5 

1,2-Dlbromo-3-Chloroorooane 5 
1,2-Dloromoethane 5 
Dlbrcmcmethane 5 
1,2-D~cnlorobenzene 5 
1,3-D~cnlorooenzene 5 
1,4-Dlc~lorooenzene 5 
D~cnlorcaltluoromethane 10 
1,1-D1cn1oroethane 5 
1,2-Dlcnloroetnane 5 
1,1-Dlcnloroethene 5 
Cls-l 2-Dlcn~oroetne~e 5 

FOR."! I VOA 

RESULT: 
ug/l 

430000 
12000 I 

12000 I 

74000 I 
12000 
12000 
12000 
12000 
25000 
2-s-ooo 
12000 
12000 I 
12000 
12 0 ~ ~ 

12000 
12000 
12000 
75000 
2:,000 
12000 

130000 I 
12000 
12000 
12000 I 
12000 
12000 
12000 
12000 
12000 
25000 I 
12000 I 
12000 
12000 
12000 

Q 

u 
_Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

-



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022838 Date Sampled: 10/08/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/17/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1016Wl2.D 

Sample Identification: RTA2 RUN#1 MEOH TRAP Analyst: CREWES 

Matrix: (soil/water) 'iiATER 7f)tflr t Pt~r Dilution Factor: 2500.0 

~%Moisture: not dec. ~~~~~~\ 

CAS NO. 

156-60-5 
78-87-5 
142-28-9 
594-20-7 
563-58-6 
10061-01-~ 
10061-02-6 
110-57-_§_ 
110-57-6 
1_0_0 -41-4 
97-63-2 
87-68-3 
_5_91-78-6 
74-88-4 
98-82-8 
99-87-6 
126-98-7 
75-09-2 
80-62-6 
108-10-1 
1634-04-4 
91-20-3 
76-01-7_ 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-88-3 
87-61-~ 
120-82-1 
71-55-6 
79-00-5 
79-01-6 

COMPOUND 

~rans-1,2-Dichloroethene 
1,2-0~chloropropane 
1,3-D~chloropropane 
2,2-D~chlorooropane 
1,1-D~cnloropropene 

_<::;.1s-1 ,_3 -D.lcnj.oropropene 
Trans-1,3-Dlchloropropene 
C.ls-1, 4 -Dlcn_loro-2 -Butene 

QUANT LIMIT: 
ug/1 

5 
5 
5 
5 
5 
5 
5 
5 

Trans-1,4-Dlchloro-2-Butene 5 
Ethylbenzene 5 
Ethvl Mecnacrylate 5 
Hexachlorooutadlene 5 
2 -Hexanor."' 10 
Iod.ometnane 5 
Isooroovloenzene 5 
P-~sooroovlto~uene 5 
Methacrv~on.1tr.1le 5 
Met_lly ~ene Ch.Lor1~e 10 
Methyl Methacrylate 5 
4-Metnvl-2-~entanone 10 
Methyl-tert-Butyl ether _?. 
Naphthalene 5 
Pentacnloroethane 5 
N-Proov1.oenzene 5 
Styrene 5 
1,1,1,2-Tecrachloroethane 5 
1,1,2,2-Tetracnloroetnane 5 
Tetrachloroethene 5 
Toluene 5 
1,2,3-Trlcnlorooenzene 5 
1,2,4-Trlcn~orooenzene 5 
1,1,1-Trlcnloroecnane 5 
1,1,2-Trlcnloroethane 5 
Trlch_loroet:nene 5 I 

FORM I VOA 

RESULT: 
ug/1 

12000 
12000 
12000 
12000 
12000 
12000 
12000 
12000 
12000 
61000 
1_2000 
12000 
25000 
12000 
12000 
12000 
12000 
4o000 
29000 
25000 
12000 
12000 
12000 
12000 
12000 
12000 
12000 
12000 

270000 
12000 
12000 
12000 
12000 
12000 

I 

I 

I 
I 

I 
I 
I 
I 

I 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC. 
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET 

METHOD 8260 

IEA Project Number: 2436-004 Date Received: 10/13/97 

IEA Sample Number: 971022838 Date Sampled: 10/08/97 

Client Name: Focus Environmental, Inc. Date Analyzed: 10/17/97 

Client Project: 772686.01000000 FOCUS-ACS Lab File ID: 1016Wl2.D 

Sample Identification: RTA2 RUN#1 MEOH TRAP Analyst: CREWES 

2500.0 Matrix: (soil/water) WATER 7D0tTF L Ail Dilution Factor: 

~ t Moisture: not dec. -~~?~~ Ca...e~;\ 

CAS NO. COMPOUND 

75-69-4 Trichlorofluoromethane 
96-18-4 1,2,3-Tr~chloropropane 

95-63-6 1,2,4-Tr~methvlbenzene 
108-67-8 1,3,5-Tr~methylbenzene 
108-05-4 v~nyl Acetate 
75-01-4 V~nvl Chlor~de 
13_~Q_-20-7 Xvlene (Total) 

" --· 

QUANT LIMIT: 
ug/1 

5 
5 
5 
5 

10 
10 
s 

RESULT: 
ug/1 

12000 
12000 
52000 
16000 
25000 
25000 

jSQOOO 

Q 

u 
u 

I 

u 
u 

I 



1E CLIENT SAMPLE 

Lab Name: 

SW-846 VOLATILE ORGANICS ANALYSIS DATA S~ 
TENTATIVELY IDENTIFIED COMPOUNDS I 

RTA2 RUN#1 MEOH TRAP 
IEA-NC Method: 8260 

1 
Arr 

Lab Code: IEA Case No.: 2436-004 SDG No.: 10228 

Matrix: {soil/water) WATER 

Sample wt/vol: 5 (g/rnL) ml 

Level: (low/med) LOW 

t Moisture: not dec. 

GC Column: DB-624 ID: . 530 (mm) 

Soil Extract Volume: (uL} 

Lab Sample ID: 971022838 

Lab File ID: 1016Wl2.D 

Date Received: 10/13/97 

Date Analyzed: 10/17/97 

Dilution Factor: 2500.0 

Soil Aliquot Volume: (uLl 

Number TICs Found: 10 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) ug/l 

CAS NUMBER COMPOUND NAME RT EST. CONC. I Q 

000110-00-9 FURAN 8.11 16000 I JN 
000592-41-6 1-HEX~'l =. 10.05 22000 JN 
000534-22-5 FURAN, 2-METHYL- 10.82 23000 JN 

UNKNOWN 12.91 14000 J 
ETHYL METHYL BENZENE 20.82 39000 J 

000124-18-5 DE CANE ~-~ ~zooo JN 
000611-14-3 BENZEN.t., 1-ETHYL-2-METHYL- 21.38 25000 JN 

TRIMETr::YL BENZENE ~~2 ._5_3 30000 J 
001074-43-7 BENZEN!::., 1-METHYL-3-PROPYL- 22.88 14000 I JN 

UNKNOWN 22.98 19000 J 

I 

I 

I 
I 

I 
I 

I 

FOR."! I VOA-TI C 

NO. 

] 



Company: Ametic:an Envirorunental Networlt Client#: 43690 

Analysl: TAB Enlbalpy 1: 1097-48 

P:uameters: Or£ a nics POl: NA -
I Sa!Til'les: 6 R~nDare: ll/13/97 

Compound Sample ID/utch \fticbt <D&> 

Run-t-A Run-1-B Run-2-A Run-3-A _Run-3-B 

Vinyl chloride < 1,000 - 36,820 < 1,000 < 1,000 < 1,000 

1,1- Dicholoroethene < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

Methylene chloride 129,600 1,054,040 < 1,000 < 1,000 < 1,000 

Chloroform < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

1,2-Dicbloroethane < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

1,1,1-Trichloroethane < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

Benzene 102.570 < !,000 74.~90 - 34,910 < 1,000 

Carbon Tetrachloride < 1,000 < 1.000 < 1,000 < 1,000 < 1,000 

1,2-Dicholoropropane < 1.000 < 1,000 < 1,000 < 1,000 < 1,000 

Tricholorethene < 1,000 < 1,000 < 1,000 < 1,000 < 1.000 

1,1,2-Tricholoedtane < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

Toluene 1,759,270 - 11.!60 461,190 80,950 < 1,000 

Teuachloroeuu:ne < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

Chlorobenzene < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

Ethylbenzene - 31,840 < 1,000 - 11.120 - 3,120 < 1,000 

m &. p-Xylene 149,750 < 1,000 47,800 - 17,180 < 1.000 

Styrene < 1,000 < 1.000 - 2.740 < 1,000 - 1,610 

1,1.2.2-Tctrachloroelhane < 1,000 < 1.000 < 1,000 < 1,000 < 1,000 

a-Xylene 47,940 < 1.000 - 12.780 - 3,330 < 1.000 

Acetone < 1,000 8.063. 770 < 1.000 < 1,000 < 1.000 

2-Butanone < 1.000 < 1,000 < 1.000 < 1,000 < 1.000 

4-Methy1-2-pentanone < 1.000 < 1.000 < 1,000 < 1,000 < 1,000 

Chloroethane 403.200 1,830.900 247,800 21.7,100 866,700 

cis-1.2- Dichloroethcne < 1,000 < 1.000 < 1.000 < 1,000 < 1.000 
........ -..., __.. -.......,.-- ~ 
~ ""\ t--.';)_ ~-:\~ \ ~'"~ 



Client Sample I.D. 

Lab Sample I.D. 
Method Blank I.D. 
Quant • Factor 

Naphthalene 
;:2~Methylnapbthalene 
Acenaphthylene 
iAcenaphthene 
Fluorene 
.-.. \enanthrene 
_ .. thracene 
Pluoranthene 
Pyrene 
BE!Ilzo(a}anthracene 
Chrysene 

·,senzo (b} fluoranthene 
Benzo(k)fluoranthene 
l!ei:lzc:) (aJpY'rene .·.. . .. · ·.· 
:ndeno(l,2,3-cd}pyrene 
iberizo(a~h}antliracene 

serizo( ,h,i)oe · lene ··· 
Date Received 
Date Extracted 
Date Analyzed 

TABLE SV-1.0 
7097-2597A AIR 

~:(~c 'S~C(;~l-)DvS fkstJ.~ 
All values are Total ug XA-D f&..s~lf\ \ ~ 

Method 
Blank 

SBLKA.I 
SBLlCA.I 
1.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U. 
u 
tr 
u 

10/23/97 
10/30/97 

ON#2 

3500 
u 
u 

. JJ 
u 

:0 
u 
u 
u 
tr 
u 
u 
u . u .. 
u 

.:=U 
u 

10/22/97 
10/23/97 
11/~7-/97 

UN#3 

972597A-05 
SBLKAJ: 

100. 

7200 
u 
u 
tr 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

10/22/97 
10/23/97 
ll/05/97 

Quant. 
Li.mi t:s 
with no 
Dilution 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1a·· 
10 

~e Appendix for qualifier definitions 
~te: Compound detection limit = quantitation limit x quantitation factor 

Quant. Factor = a numerical value which takes into account any 
variation in sample weight/volume, % moisture and 
sample dilution. 



Client Sample I.D. 

Lab Sample I.D. 
Method Blank I.D. 
Quant. Factor 

Naphthalene 
2.::.Methylnaphthalene 
Acenaphthylene 
·Acenaphthene 
Fluorene 
th.erianthrene 

_....;.llthracene 
:.P'.l.:\lciran thene 
Pyrene 

.'Benzo (a) anthracene 
Chrysene 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
~:~~nzo (a) pyrene ·. . 
Indeno(l,2,3-cd)pyrene 
libenzo (a, h} arithraeerie ·· · · 
.Benzo ( , h, i) e · lel'le 

Date Received 
Date Extracted 
Date Analyzed 

UN#l 

97A-06 
SBLKAI 
10.0 

760 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·u 
u 

.U 
u 

10/22/97 
10/23/97 
ll/01/97 

1ee Appendix for qualifier definitions 

AIR 

Quant. 
Limits 
with no 

1 
Dilution! 

10 
10 
10 
10 
10 
10 
10 I 
10 ·-..../ ! 
10 
10 
10 
10 
10 
10 
10 
10 
10 

-~ote: Compound detection limit = quantitation limit x quantitation facto 
Quant. Factor = a numerical value which takes into account any 

variation in sample weight/volume, \ moisture and 
sample dilution. 



Client Sample 1.0 

Lab Sample 1.0. 
Method Blank 1.0. 
Quant Factor 

' 
_ ~oclor-1016 

Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Arocfor-1248 
Aroclor-1254 
Aroc!or-1260 

Date Received 
Date Extracted 
Date Ana yzed 

TABLE GC-1.0 

7097-2597A 

IEAJNC 

Polychlorinated Biphenyl's 

All values are total ng 

Method Blank PBLK46 
QC 

102297-804 102297-804QC 
PBLK46 PBLK46 

1.0 1.0 

u u 
u u 
u u 
u 810JX 
u u 
u u 
u 870JX 

10/22197 10/22197 
10/30/97 10/30/97 

Note: Compound detection limit = quantitation limit x quantitation factor 
Quant. Factor= a numerical value which takes into account any variation in 

sample weight/volume, %moisture and sample dilution. 

Air 

RTA-i 
RTA RUN#2 

Quant. 
972597A-04 Limits 

PBLK46 with no 
5.0 Dilution 

u 500 
u 1000 
u 500 

5400 500 
u 500 

3000J 500 
2600J 500 

. 
10f22197 
10f22197 
10/30/97 



Client Sample I. D. 

Lab Sample I.D. 
Method Blank 1.0. 
Quant Factor 

~oclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Date Received 
Date Extracted 
Date Analyzed 

TABLEGC-1.1 

7097-2597A 

IEAINC 

Polychlorinated Biphenyrs 

All values are total ng 

RTAN R-mL_ 
RTAN RUN#3 RTA2 RUN#1 

972597A-05 972597A-06 
PBLK46 PBLK46 

1.0 1.0 

u u 
u u 
u u 

2200 1900 
u u 

600J 300J 
52 0J 290J 

10122/97 10122197 
10/22197 10122197 
10/30/97 10/30/97 

~ote: Compound detection limit = quantitation limit x quantitation factor 
Quant Factor= a numerical value which takes into account any variation in 

sample weight/volume, %moisture and sample dilution. 

Air 

Quant. 
Limits 

with no 
Dilution 

500 
1000 
500 
500 
500 
500 
500 



11. :!O 'Jl t~: 49 'C'~tJ "1-- J.L!':" 4!ou~. oo9 
• ._.._, •V'<I • LOJ; .:lT 'C":I)J ~,}3 369,1 

IE.-\. C0;\1'teC7ICIT .. _ .. SORTII C.\ROL!:-t.;, ~ 008 

lB lt:A SAMPLB NO. 
.SEM:~JC:..A':'!LB O~!CS ANALYSZS DA':'~ SKEET._ ____________ __ 

[ R~~ RU~#2 = 
t~ Na:::e: r::;../cr Cont~act: 

Lab C:::de : I~C"l' Case Nc.: :il537A SAS No.: 

.Matrix: (soil/wate:~ w .. ...- /hr 
Sample wth·ol: 

Level: Clew/me.:.: :..cw 
t Mo!st:.u::e: 

Concent:rated ~x~rac'! Vcl~.:::ne: j.QCO (UL) 

Injection Volume: 

G?C Cleanup: pH:_ 

CAS NO. CCi'GC'O'NI) 

106-45-7 1,4-~ichlor~b~nze:s 
-roa- ~_Q ·l. l_b~si~-c~~crolsonro~vlJet~er 
7!-59•1 1 : soccorc~e 
3l.•20-l Nac.nena.Lena 

_87·_69-3 1 Hexac:l'l...!.o:-oeuca.aJ.ene 
:n-5 -6 t .& -MeC:~YJ.nd:Or.tbii.lene 
~cs- ~C~-3 · · .Aeana~.n.-:_llv,;. ane 
~06- 0-~ 2.t:-D~4ll.'::-o~o.!.uene 
83-3' -9 Acenae."l":he:ne 
l21- ~4-2 2, 4-D~n~t.::eeo""lc.sne 
1:!6-7 -7 F~uor~na 

_§_6 -3 ·E N~~t:~sc~~~nenvla~~ne ( l I 

~i.B- 14-• ~exac~o~~enzene 

'W7-86-5 Pen~ac~_crocneno~ 
SS-0.!.-e 1 Phe.::ant:.n::-ene 
lZ0-!~·7 I Ar.t.;l%"<lC -·: ~ 
206-44-0 f F J. uor&ct:::.sne 
-r.2s .. _aa- o ~en~~ 
~'-S!-3 'Be.~zo~alan~n~acene 
Zl.B -0~ ... 9 1 Cnryse:-.e 
l'I7-8l-7 ~~s~~-E-:~y~haxyl,~r.tna~at.e 
405-9~-2 '~enzoCoJ:luo~anc~e 

207-aa·~ ~enzoJKl!~uorancnene 
_5(j-J2-8 JenzOJ.aJ::v=ene 
1"93-39-~ !n~er..o.ll, 2. l-cdJPYl:'ene 
s_,-7a-3 ~~enzo~a.h antnracene 
l3:-24•2 Ben:zcrc: ~ l. -arv-sne 

FCRM ! SV·l 

NGV-20-1=::- :::::sa 0'' 

SDG No.: A253i 

Lab Sample IO: 972S~7A-C4 

Dace Re~eived: l0/22/97 

Date ~~rac~~d:lC/23/S~ 

Da1:e ~a:.y'Z~d: ll/IJS/97 

Dilu~~== Fac:o:: so.o 

I 
! sco t: 
I 50""0" u 
I sac ..; 
I ~soc:r 
I 500 ""'C" 
I -~·J~ I u 
i 5-.~0 u 
l ;;:oo ; u 

I s...;o ' \] 

r 500 u 
I ~uo CJ 
[ ~01 u 

500 u 
i 250"'C- ..: 
I sov C' 

500 ,_, 
I 500 ~ 

500 CJ 
I soc u 

;:,~o;C I :_j 

' 
~,-8 I J 

50C • u 
I se-c- · u 
I 5C"'O I u 
I so .. u 
l sao , lJ 
' soo u 

0 f\=? (;.-5 

I 

I 
I 

I 

I 

I 

§..Joe_ -rcs.-\V" 

R\~\ 

P.08 



ll- ~~~ )1_ i.~: ~~~ 'C'Jl:} ~-:-- 1).<;!7 ~1Jtl9· 009 
. · lL'Z0197 !O:S':' "e:!OJ 139 969!1 

IE.\ CO~'"ECTictJT --.. ~ORTI! C.\.~CLT:-tA ~0011 

lB 
S~I~JCL~ . .':O:::..z C~ICS ~TALYSIS DA:'.'- 3HEE-~-----------------

Cont:-act! 

Lab Cocie : I ~C'!' Case N'c. : 2597i\ SAS ~o.: 

sample ~/vol: .1lJQO 'g/u! :Hs 
Level: n. ow/ me d. i LCW 

% )'fcisture~ decan~~d: (Y/N) ___ _ 

(uLl 

Injeceion Volume: ;;! 0 (UL) 

GPC C~ea::...:.p: tlS': . -

---------- ~~-~-:~_,_r_~_·_~~--~-"3 ____ __ 

SDG No. : ~2537 

L~ Sample I!;: 9'72537A-·:S 

L~ Fi2..e I::J: ::oi3773 

Da:e ReceiveC.: :C/22/9i 

Oa:e Ex~~acted:l:/23/9~ 

Da-:.e Analy::!!ed: ::!./~5197 

CONC~J"''lUTI0.'\1 DN:'I'S: 
/.fJ 

CAS NO. CO~PCUloe"D ('!:t9/:. .i% \o&~/Tg'· UC/is 

!1. 4 -;:Jicr.loro~enzer.e 
I I l 
I ! 106-46-7 ! lOCH) l i,; 

1-cre-sl.i ... l ( .:n.S tZ-C.~.l.Ol"'J.SO:l:'QOV.!.J e~ne:r I 1000 I ~ 
7c3-5S•l i .Lsoollorone I lOOG I r' .... 
~~·20-3 Naoht:!la.!.e!le I 720C 
87-'i8-3 _Hexac~~oroouea~ene ! lu .. G I ...; 

.9.: ·57•_6" , 2-Mee.:w l.r.a-g.o.tha.er-..e I~OC I \J 

"ZZS-36-9 ~.cena~.nt:nv .1.ene lD~C I '0 
60t:i-:20-2 1-z 6-D.:.lUtrotoluene lvOO i u I 

--o,-3:2-9 1 ,I.Ce.na"Cne!lene l.OC_Q u ~ 
.l2l•'T4-2 , 2, ~ -~.::.~J..-::rotolue;o2 .l l¥·..;u t u I 
aG-73-7 :o.!.ucrene I 1..;_g_o lJ 
at)-30-c 1 :.J -Nl.c.rosoa.l.Olle:l.y.J.amlne Sll I 10.;c G' 
11:8-74-1 ; Hexacnloroc~zene :.:00 I -u I 

-a-?-86- 5 ., Peneachlo:-oo.t:e!lo.l. L SO_QO 0 
-aS-Cl-8 P.nenar.enre!le I _!.JCQ I u I 
120-11·/ X'1 :lg_acs::~- .._: Q 1j I u 
~6-44--o- "J'luorar.:!lene I 1 1)00 (.)' I 

1.29-00-0 _i>Yee.na I ~--~o 1 u 
!)6-53'·~ aer-zota.an~acene I l~_Q_q ' cr 
:6~8-0l-9 Ch-"'"Y3 er.e I lOCO I u i 
~~7-8!-7 ~.:.Bi4·~tnv.neri~tont~a~ate l c:l:d ... 
-~!\r ~- 9 ~ - ~ Senzo<.c !.L.uoraz:.t:n_ene l._Q_ c 0 1 u 
:07-0 El- ~ ~en::ot~ tluerantnene _).000 I u I 

0·3~-a -a-enzo(a 'OY!:'ene lOiJ:J u 
~9"'3-39-!:1 J.naeno1 .2.3-cc.Jovrene iQCC G I 

S3-7U-3 t;~.,~~o , a. tl-1 a.."lt:!";a~~r.e r~co u I 

1~2.- ~4- 2 =f!n-zo (q n "'!. reerv!.~ne o~.OQG u I 

o fSc-> 
~ \.) 0 (_ ""~ v-.. \1__j 

\<-\~~ 

i=.8S 



@ IJU7 ll09 u. :!tJ 9L 11:\9 e'.!d >~i-:- <J~::-;-

·ut2o!37 lO.jd '5'::oJ J59 9898 -------
IE.\ CO~C":'I Ct"T 

lB E:?.~ 
SEM~·~vi..AT:.:..z ORGANICS A..'l.ALYSIS CA:).. SHEE!~i~'f'---------

---------- G~_R~_.A2_~ __ R_~_-_~_: ____ __ Lab Na~e: IEA/C':' Cont~~c:t: 

L~ c=de: IEACT Case ~o.: 2S97A SAS Nc.: SDG No.: A~597 

Mat.r::.X: (aoil/wata:-) W"M'"'a- A\r Lab Sa~pie I~: 97~S97A-06 

Saxr.p:e wt:/vol: 

Level: \lo~/mec) LOW { t~ 
Da~e Receivee: :o/~2/97 

decantad: (i'/Y) _ Da-:e z.x-::-a:;ted:~.::i/23/97 

Conee~trated Ext=ac-: Volume: 1000 (uL) Date M.a::.y:z~C.: L./C:::/5-:: 

Injection VoluMe: 

Gi?C c.::.eanup: 

O..S NO. 

L.C (u!.) 

CONCSNT3ATI~N ~:TS: 
(Ug/L er tl!;,·::=: SG;'!r 

; 
10; -4€ -7 1, 4 -Dic~lor~benoze.ne ::!.0 ~ I 
10a-6o--: t .Ol.s\2-C:ltioro:..scro:-ogyl[lit.hsr t .:..oc 1 

7S·53-l !SC'Cl'.Cror.e 1 lOC i 
91-20-J Na'Pnt:mJ.ene ~~~.; 1 

TT 
~ 

u 

-fi06-40-2 ~... 6-Ul.zu.t::-ot:o.l.uene l _!9C 0 

lZ~-li•2 2, 4•0l.n!.t:::'OCO~'J.ene _!_ luC i C 
8o-73-7 ,-Fluo::-ane t 100 I u 

8 5-o 1--a- T .,ne.nant!!:::'a.I!e :. Q_ a 1 ~.J 
l.20-l2-7 1 AnC.!l:-acer..e 1 .Q_O I U 

5~--sS-3 _Be~zo ta)a!r::..ra.ce::"l.e t lQ_C u 
.. a-01-9 cnrysene I lCC u 
17-al-7 bl.S t2-et.::.v_,J._nexy.:.Jcnt.halate 1 ~;i 1 ..J 

!_g5-99-2 Benzo t.Ol 'f_uorant..::e:-.e _1 l.UO ' U 
~ 7-oa-s 1 ae!lzc ;x.of.!..uo::-a.nt:!lene , lOO 1 u 

1-24-2_ Liier..zo a n.:.Jn&;""V.!.ene ' 1(]~ t J I 

0 «-~ ~.s 
S -,j o c_ r ~ s. _\ \s 

r-oRM - s~r- : 

NOIJ-20-1?'3~ 15=38 P.67 
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Appendix G 

Elemental Analysis Data 
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- Hazen Research, Inc. 

•..aN 
4601 1nd1ana Street ·Golden. CO 80403 
Te1 (303) 279-J501 - Fax.\303) 278-1528 

November 18. 1997 

FAX AND FEDERAL EXPRESS TRANSMITTAL 

Mr. Ken Sadler 
Focus Environmental Inc . 
9050 Executive Park Drive 
Suite A-202 

Knoxville, TN 37923 

Re: Analytical Test Results 
HRI Project 9231 

Dear Mr. Sadler: 

I 

As requested, the samples that you provided were analyzed by Hazen Research, Inc. for the test work 
specified on the chain of custody document that arrived with tt.e samples. Three different shipments 
of samples were sent to Hazen. The first shipment was incorrectly shipped. Replacement samples 
were received in a second shipment, and samples were submitted for analysis on October 7, 1997. 
The replacement samples are designated by a frnal "A" on the sample name. The original shipment 

was retrieved and will be returned with the other residual samples. A third shipment of samples was 
received and logged in on October 13, 1997. 

The as-received soil samples were homogenized, and ground to minus 60 mesh for analysis. As you 

requested, the soil from the second shipment was not dried prior to analysis. but the samples from 
the third shipment were dried and ground. SLx. of the samples were subsequently submitted for 
chlorine analysis on November 5, 1997, in accordance with your telephone request. A summary of 
the analyticJ..l analyses performed on the samples follows. 

CHEMICAL CHAR\.CTERIZA TION ANALYSIS 

Table 1. details the methods used to perform the analyses. Analyt.icJ..l results for liquid and soil 
samples are presented in Tables 2 and 3. 



Ken Sadler 
November 18, 1997 
Page 2 

Table 1. Analytical Methods 

Parameter Method Used 

Ultimate ASTM D-3176 

Proximate ASTM D-3172 

Heating Value ASTM D-3286 

Chlorine Hazen Method 58 (see enclosed 
"Analytical Procedure, Nov. 
1983") 

Leachable Chlorides ASA 26-3.3 

Ash Fusability ASTM D-1857 

Soil pH SW-846 METHOD 9045 

Acidity EPA 305.1 

Water pH EPA 150.1 

TOC ASTM D-+129-Dirty sample 
ASTM 5310C-Clean water 

Total Sulfur (Sulfate EPA 300.0 
Method) 

Total Chloride EPA 300.0 

Table 2. Analytical Results for Liquid Samples 

Sample 
Total Organic 

Acidity 
Total 

Carbon (TOC) pH Chloride 
Number 

mg/1 
mgll 

mg/1 

1153-047-4 2880 954 3.66 123 

1153-047-7 15800 1540 4.57 83 

1153-047-13 15500 1030 4.84 83 

Total 
Sulfur 
mg/1 

22 

52 

25 



-. __ .¥ 
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Ken Sadler 
November 18. 1997 
Page 3 

S-fr.M"'·h4 aJT;.~ 
Table 3. Analytical Results for Soil Samples 

Sc..i. 
SC2.. 
Rrtti 
Rrf-rN 
g:rfi-1.. 

Sample 
Number 

1153-004-3A 

1153-004-5A 

1153-046-8 

1153-046-16 

1153-046-24 

Leachable Chloride Soil 
(Water Soluble) % pH 

0.12 6.80 

0.05 7.19 

0.35 8.78 

0.34 8.77 

0.19 6.94 

Reports detailing the ultimate and proximate analyses and ash fusion results for each sample are 
enclosed. 

The number of samples received and the tests performed varied slightly from the original request for 
pricing. The invoice for this test work will reflect the changes, as outlined in the enclosed Cost 
Adjustment Table. 

We hope the data presented here prove beneficial to you. Should you have any questions concerning 
the test work or results, please do not hesitate to call. We look forward to hearing from you again 
in the future. 

Si:::1~ 
· D. Moore 

KD~1/lb 

x.c.: Larry May, Hazen 

Enclosures 

-
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- Hazen Research. Inc. 

HAZEN -
4601 Indiana St.· Golden. Colo. 80403 
Tel: (303) 279-4501 
FAX: (303) 278-1528 

Kari Moore 

Reporting 
Basis > As Rec'd Dry 

Proximate (~) 

Moisture 8.S3 0.00 
Ash 82.29 89.96 
Volatile 8.86 9.69 
Fixed C 0.32 0.35 
Total 100.00 100.00 

Sulfur 0.14 0.15 
Btu/lb (HHV) 1311 1433 
tf1F Btu/lb 
HAF Btu/lb 
Air Dry Loss (~) 

Ultimate (.t) 

Moisture 8.53 0.00 
Carbon 9.64 10.54 
Hydrogen 0.44 0.48 
Nitrogen 0.28 0.31 
Sulfur 0.14 0.15 
Ash 82."9 89.96 
Oxygen* <0.01 <0.01 

Chlorine** 0.08 0.09 

Forms of Sulfur (as S . .t) 

Sulfate 
Pyritic 
Organic 

Total 0.14 0.15 

Water Soluble Alkalies en 
Na20 
1<20 

*Oxygen by Difference. 

Date 
HRI Project 
HRI Series No. 
Date Rec'd. 
Cust. P.O.# 

November 18 1997 
9231 
J138/97·1 
10/07/97 

Sample Identification 

Sk~~ 1153·004·3A 

So\\ 
Eqm Air Dry .SC\ 

lA.b 1)"0~ 
8.53 ~~;\ 82.29 
8.86 
0.32 

100.00 100.00 

0.14 
1311 

8.53 
9.64 
0.44 
0.28 
0.14 

82.29 
<0.01 

0.08 

Lb. Alkali/HH Btu= 
lb. Ash/MH Btu= 627.84 
Lb. S02/MM Btu= 2.14 
HGI= @ t Moisture 
As Rec'd. Sp.Gr.= 
Free Swelling Index= 

Report Prepared By: 

Fl.-r-·-·:.-kK-
~s LabOratory Supervise 

. 
::::-e_ 

**Not usually reported as part of the ultimate analysis. 



- Hazen Research, Inc. Date November 18 1997 4601 Indiana St. • Golden. Colo. 80403 1-U'ZEN Tel: (303) 279·4501 HRI Project 9231 - FAX: (303) 278· 1528 HRI Series No. Jl38/97·3 
Date Rec'd. 10/07/97 
Cust. P.O.# 

Sample Identification sk\'J Kari Moore 1153-004·4A 
~o\\ 

Reporting SCI Dur\;eo.k 
Basis > As Rec'd Dry Eqrn Air Dry 

LJ~+ Proximate <.n 
CCJ~~o~\ Moisture 9.63 0.00 9.63 

Ash 82.04 90.78 82.04 ....... " Volatile 6.62 7.33 6.62 
Fixed C 1.71 1.89 1. 71 
Total 100.00 100.00 100.00 100.00 

Sulfur 0.11 0.12 0.11 Btu/1 b (HHV) 1251 1385 1251 HHF Btu!lb 
HAf Btu/lb 
Air Dry Loss (t) 

Ultimate en 
Moisture 9.63 0.00 9.63 Carbon 6.62 7.33 6.62 Hydrogen 0.16 0.18 0.16 Nitrogen 0.22 0.24 0.22 Sulfur 0.11 0.12 0.11 
Ash 82.04 90.78 82.04 
Oxygen* 1.2~ 1.35 1.22 
Total 100.00 100.00 100.00 100.00 

Chlorine** 0.07 0.08 0.07 

lb. Alkali/MH Btu= 
Forms of Sulfur (as S.t) Lb. Ash/HH Btu= 655.59 

Lb. S02/HH Btu= 1. 76 
Sulfate HGI= @ .t Moisture 
Pyritic As Rec'd. Sp.Gr.= 
Organic Free Swelling Index= 

Total 0.11 0.12 Report Prepared By: 

Water Soluble Alkalies (t) 

Na20 
K20 

*Oxygen by Difference. 
**Not usually reported as part of the ultimate analysis. 



- Hazen Research. Inc. 

HAZEN -
4601 Indiana St. • Golden. Colo. 80403 
Tel: (303) 279-4501 

Kari Moore 

Reporting 
Basis > 

Proximate (,t) 

Moisture 
Ash 
Volatile 
Fixed C 

FAX: (303) 278-1528 

As Rec'd 

11.60 
79.91 
8.84 

<0.01 

Sulfur 0.13 
Btu/lb (HHV) 1056 
HHF Btu/lb 
HAF Btu/lb 
Air Dry Loss (,t) 

Ultimate (.%') 

Moisture 
Carbon 
Hydrogen 
Nitrogen 
Sulfur 
Ash 
Oxygen* 
Total 

Chlorine** 

11.60 
5.73 

<0.01 
0.18 
0.13 

79.91 
2.45 

100.00 

0.09 

Forms of Sulfur (as S.t) 

Sulfate 
Pyritic 
Organic 

Total 0.13 

Water Soluble Alkalies (t) 

Na20 
K20 

*Oxygen by Difference. 

Dry 

0.00 
90.40 
10.00 
<0.01 

0.15 
1194 

0.00 
6.48 

<0.01 
0.20 
0.15 

90.40 
2.77 

100.00 

0.10 

0.15 

Date November 18 1997 
HRI Project 9231 
HRI Ser;es No. J138/97-2 
Date Rec'd. 10/07/97 
Cust. P.O.# 

Sample Identification 
1153-004-5A 

Eqm 

100.00 

11.60 
79.91 
8.84 

<0.01 

0.13 
1056 

11.60 
5.73 

<0.01 
0.18 
0.13 

79.91 
2.45 

100.00 

0.09 

Lb. Alkali/HM Btu= 
Lb. Ash/HM Btu= 756.78 
lb. S02/HM Btu= 2.46 
HGI= @ t Moisture 
As Rec'd. Sp.Gr.= 
Free Swelling Index= 

**Not usually reported as part of the ultimate analysis. 



- Hazen Research. Inc. Date November 18 1997 
..V.ZEN 

4601 Indiana St. • Golden. Colo. 80403 HRI Project 9231 Tel: (303) 279-4501 - FAX: (303) 278-1528 HRI Series No. J278/97·1 
Date Rec'd. 10/20/97 
Cust. P.O.# 

Sample Identification TrealJ Kari Moore 1153-046-7 
So~\ 

Reporting RTA-i 
Basis > As Rec'd Dry Eqm Air Dry 

Proximate (,t) 

Moisture 0.92 0.00 0.26 
Ash 94.54 95.42 95.17 

~,.....-..,.... .. Volatile 4.23 4.27 4.26 
_; Fixed C 0.31 0.31 0.31 

Total 100.00 100.00 100.00 100.00 

Sulfur 0.15 0.15 0.15 
Btu/lb (HHV) 384 387 386 
HHF Btu!lb 
HAF Btu!lb 
Air Dry Loss (%) 0.66 

Ultimate (~) 

Moisture 0.92 0.00 0.26 
Carbon 3.37 3.40 3.39 
Hydrogen 0.40 0.40 0.40 
Nitrogen 0.16 0.16 0.16 
Sulfur 0.15 0.15 0.15 
Ash 94.54 95.42 95.17 
Oxygen* 0.46 0.47 0.47 
Total 100.00 100.00 100.00 100.00 

Chlorine** 0.33 0.33 0.33 

lb. Alkali/HH Btu= 
Forms of Sulfur (as S . .t) lb. Ash/MH Btu= 2462 

Lb. S02/HH Btu= 7.76 
Sulfate HGI= @ .t Moisture 
Pyritic As Rec'd. Sp.Gr.= 
Organic Free Swelling Index= 

Total 0.15 0.15 Report Prepared By: 

Water Soluble Alkalies (,t) 

Na20 
K20 

*Oxygen by Difference. 
**Not usually reported as part of the ultimate analysis. 



- Hazen Research. Inc. Date November 18 1997 
1-U'ZEN 4601 Indiana St. • Golden. Colo. 80403 HRI Project 9231 Tel: (303) 279-4501 - FAX: (303) 278·1528 HRI Series No. J278/97·3 

Date Rec'd. 10/20/97 
Cust. P.O.# 

Kari Moore 
Sample Identification 
1153. 046 ·15 Trrokt 

&:,~\ 

RfAN 
Reporting 
Basis > As Rec'd Dry Eqm Air Dry 

Proximate en 
Moisture 1.53 0.00 0.53 
Ash 94.27 95.74 95.23 

~ Volatile 3.53 3.59 3.57 \ 

Fixed C 0.67 0.67 0.67 
Total 100.00 100.00 100.00 100.00 

Sulfur 0.12 0.12 0.12 
Btu/lb (HHV) 201 204 203 
r-ttF Btu/lb 
HAF Btu/lb 
Air Dry Loss (t) 1.01 

Ultimate (t) 

Moisture 1.53 0.00 0.53 
Carbon 3.02 3.07 3.05 
Hydrogen 0.16 0.16 0.16 
Nitrogen 0.12 0.12 0.12 
Sulfur 0.12 0.12 0.12 
Ash 94.27 95.74 95.23 
Oxygen* 0.78 0.79 0.79 
Total 100.00 100.00 100.00 100.00 

Chlorine** 0.27 0.27 0.27 

Lb. Alkali/MH Btu= 
Forms of Sulfur (as S.t) Lb. Ash/MH Btu= 4687 

Lb. S02/MH Btu= 11.81 
Sulfate HGI= @ t Moisture 
Pyritic As Rec'd. Sp.Gr.= 
Organic Free Swelling Index= 

Total 0.12 0.12 Report Prepared By: 

Water Soluble Alkalies 0') 

Na20 
K20 

*Oxygen by Difference. 
**Not usually reported as part of the ultimate analysis. 



- Hazen Research. Inc. Date November 18 1997 
4601 Indiana St. • Golden. Colo. 80403 

~ZEN Tel: (303) 279-4501 HRI Project 9231 - FAX: (303\ 278·1528 HRI Series No. J278/97-2 
Date Rec'd. 10/20/97 
Cust. P.O.# 

TreolJ Sample Identification 
Kari Moore 1153. 046. 23 eso~ l 

Reporting RTA2.. 
Basis > As Rec'd Dry Eqm Air Dry 

Proximate (t) 

Moisture 1.95 0.00 0.30 

------
Ash 90.71 92.51 92.23 

' Volatile 6.45 6.58 6.56 ' ' Fixed C 0.89 0.91 0.91 -
Total 100.00 100.00 100.00 100.00 

Sulfur 0.14 0.14 0.14 
Btu/lb (HHV) 531 541 540 
HHF Btullb 
HAF Btu/lb 
Air Dry Loss (t) 1.65 

Ultimate (%) 

Moisture 1.95 0.00 0.30 
Carbon 4.89 4.98 4.97 
Hydrogen 0.23 0.24 0.24 
Nitrogen 0.17 0.17 0.17 
Sulfur 0.14 0.14 0.14 
Ash 90.71 92.51 92.23 
Oxygen* 1.91 1.96 1.95 
Total 100.00 100.00 100.00 100.00 

Chlorine** 0.22 0.22 0.22 

Lb. Alkali/MM Btu= 
Forms of Sulfur (as S.%) Lb. Ash/MH Btu= 1708 

Lb. 502/MM Btu= 5.19 
Sulfate HGI= @ % Moisture 
Pyritic As Rec'd. Sp.Gr.= 
Organic Free Swelling Index= 

Total 0.14 0.14 Report Prepared By: 

Water Soluble Alkalies (t) 

~~Supervisor :-c.-
Na20 
1<20 

* Oxygen by Difference. 
** Not usually reported as part of the ultimate analysis. 



-~EN -
Kari Moore 

Sample Number: 
Sample Identification: 

-~ 

ULTIMATE 

Water.% 
Ash.% 
Sulfur,% 
Carbon.% 
Hydrogen.% 
Nitrogen.% 
Oxygen. %• 

PROXIMATE 

Water.% 
Ash,% 
Volatile Matter. % 
Fixed Carbon. % • 

CALORIFIC VALUE 

BTU/Ib 

• by difference 

Hazen Research. Inc. 
4601 Indiana St.· Golden. Colo. 80403 
Tel: (303) 279-4501 
FAX: (303) 278-1528 

Date: 
PROJ. # 
CTRL# 
REC'O 

Or~O-Nt1c 

RtA t 
-1 

1153-047-a 

0.63 
0.46 
0.13 

57.99 
10.10 
0.65 

30.04 

0.63 
0.46 

99.37 
<0.01 

10895 

By: 

Oct. 31, 1997 
9231 
J2n/97 
10/17/97 

'Pka.se 
RIA-N 

-2 
1153-047-15 

28.20 
0.57 
0.17 

64.21 

5.73 
0.79 
0.33 

28.20 
0.57 

71.60 
<0.01 

14699 

Fuel Laboratory Manager 
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rn INTEimAl'IONAL 
TECHNOLOGY 
CORPORATION 

GEOTECHNICAL 
LABORATORY 

CERTIFICATE OF ANALYSIS 

Ken Sadler 
Focus Environmental 
9050 Executive Pari( Drive, A202 
Knoxville, Tennessee 37923 

November 5, 1997 

This is the Certificate of Analysis for the following samples: 

Project 10: 
IT project Number: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

FOCUS- ACS 
772686.01000000 
August 29, 1997 
Two (2) 
Soil 

I. Introduction/Case Narrative 

Two soil samples were received by the IT Geotechnical Laboratory on August 29, 1997. 
Requested testing included particle-size distribution, Atterberg limits, standard proctor, 
and uses classification. 

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis 
Results; and, Appendix C, Chain-of-Custody and Request-for-Analysis Records. 

Reviewed and Approved: 

Ralph Cole 
Laboratory Manager, Geotechnical Services 

IT Envuorunentcl Technology Development Center 

-
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Ken Sadler 
Focus Environmental 
November 5, 1997 
IT Project 10: FOCUS • ACS 
IT Project No.: m686.01 000000 

II. Analytical Results/Methodology 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

REFERENCES: Annual Book of ASTM Standards, Section 4, Construction, Volume 
04.08, Soil and Rock(/), and Volume 04.09, Soil and Rock (II), 1996. 

Laboratory Determination of Water (Moisture) Content of Soil and Rock ASTM 0 2216 
Partide-Size Analysis of Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ASTM 0 422 
Liquid Limit, Plastic Limit, and Plasticity Index of Soils ............. ASTM 0 4318 
Classification of Soils for Engineering Purposes . . . . . . . . . . . . . . . . . ASTM o 2487 

Ill. Quality Control 

Quality control checks such as duplicates and spikes (QC samples}, are not normally 
applicable to geotechnical testing. This is due largely to the inability of obtaining samples 
with known characteristics, the heterogenous nature of the samples, and quality control 
procedures built-in to the analytical method. 

QC measures to ensure accuracy and precision of test results include the following: 

• 100% verification of all numerical results - raw data entries, transcriptions and 
calculations entered by lab technicians are checked, recalculated and verified. 
Most data calculations are performed by computer programs. 

• Data validation through test reasonableness - summaries of all test results for 
individual reports are reviewed to determine the overall reasonableness of data and 
to determine the presence of any data that may be considered outliers. 

• Quality control procedures are built into most standardized geotechnical procedures. 
For example, liquid limit and plastic limit analyses call for re-analyses and specify 
acceptance criteria. 

• Routine instrument calibration • instruments, gauges and equipment used in testing 
are calibrated on a routine basis. All instrument calibration follows ASTM or 
manufacturer guidelines. 

• Maintenance of all past calibration records • records and certification documents of 
all instruments, gauges and equipment are updated routinely and maintained in the 
Quality Control Coordinators Quality/Operations files. 



Page 3 of 13 
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IT Project 10: FOCUS - ACS 
IT Projed No.: 772688.01000000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
('23)482-6497 

• Certified and trained personnel - all technicians are certified by the National Institute 
for Certification of Engineering Technicians (NICET) in geotechnical soil testing, and 
are trained in the application of standard laboratory procedures for geotechnical 
analyses as well as the quality assurance measures implemented by IT. 

IV. Data Qualification 

~ None. 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

SAMPLE NUMBER CROSS-REFERENCE LIST 

LAB SAMPLE NO. CUENr SAMPLE NO. 

ETDC-7243 1153-04-1 

ETDC-7244 1153-004-2 
-
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Ken Sadler 
Focus Environmental 
November 5, 1997 
IT Project 10: FOCUS - ACS 
IT Project No.: 772686.01000COO 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PARTICLE-SIZE ANALYSIS 
ASTMD422 

Project Name FOCUS- ACS Client Sample No. 1153-04-1 

Project No. 772686.01000000 IT Lab Sample No. ETDC-7243 

Specific Gravity = 2.65 
enumed for ceiculations 

Sieve Diameter 

c No. mm 

0 3. 75.000 

A 1.5· 37.500 
R 0.75• 19.000 
s 

0.375. 9.500 
E 

#4 4.750 
#10 2.000 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

Moisture Content = 11 . 9% 
based on dry sample weight 

SIEVE ANALYSIS 

Percent Sieve I Diameter Percent 

Aner No. mm Aner 

100.0% F #20 0.850 76.8% 

100.0% I #40 0.425 67.8% 

100.0% N #60 0.250 52.4% 

100.0% 
E 

#100 0.149 17.8% 

99.3% #140 0.106 6.9% 
86.0% #200 0.075 4.8% 

HYDROMETER ANAL YSJS 

Diameter Percent 

mm Finer 

0.05062 5.0% 

0.03579 4.1% 

0.02280 3.6% 

0.01279 3.2% 

0.00907 2.7% 

0.00665 2.3% 

0.00472 1.8% 

0.00327 1.8% 

0.00136 1.8% 
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FOCUS -ACS 

U.S. STANDARD SIEVE SIZES 

1-: 
C) 

100 

90 

80 

70 

~ 60 

~ 
D: 
w 50 z 
u:: 
1-

~ 40 u a:: w 
a.. 

30 

20 

10 

0 

1000 

CUENT SAMPLE NO.: 

B 
0 
u 
L 
0 
E 
1\ 
s 

:II 
:111 
'I : i 

:I 

:I 

:I I 
:I 

100 10 

1153-04-1 

GRAVEL 

c 
0 
B 
B c , 
L 0 I 

E A N 

s ~ E s 
E 

: I! 
1
: I\ . ~ : iII 

: II 
1: i\ :Ill 
f. : II 
1: : II 

:IIi I 
: II 
: II 

: ~ : II 
:Ill 
:Ill 
:II II 
:I! I 

1: :Iii 

; : II 
1: \ : II ,. 
~ 
I· ,. 
I :Ill 

1 0.1 

PARTICLE SIZE, mm 

SAND 

c .. 
0 ! , 
A 0 I 

~ I N 

s v E 

E .. 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)'82-6497 

HYDROMETER 

II 
I II 
II 
Ill 

~ II 
II! 
Ill 
II 
II 
II 
II 
II 
II 

It 

Ill 
Ill 
II 
II 
II 

- .ill ----

0.01 0.001 0.0001 

rr LAB SAMPlE NO.: ETOC-7242 

SILT 2 - 75 microns 

CLAY <2 microns 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PARTICLE-SIZE ANALYSIS 
ASTMD422 

Project Name FOCUS- ACS Client Sample No. 1153-004-2 

Project No. 772686.01000000 IT lab Sample No. ETDC-7244 

Specific Gravity = 2.65 
assumed for calculations 

Sieve Diameter 

c No. mm 

0 3. 75.000 
A 1.5· 37.500 
A 0.75. 19.000 s 

0.375• 9.500 
E 

#4 4.750 
#10 2.000 

H 
y 

D 
R 
0 
M 
E 
T 
E 
R 

Moisture Content = 14.4% 
based on dry sample weight 

SIEVE ANALYSIS 

Percent Sieve Diameter Percent 

Finer No. mm Finer 

100.0% F #20 0.850 79.9% 

100.0% I #40 0.425 72.0% 

100.0% N #60 0.250 59.9% 

100.0% 
E 

#100 0.149 26.2% 

99.5% #140 0.106 12.8% 
89.6% #200 0.075 9.5% 

HYDROMETER ANAL YSJS 

Diameter Percent 

mm Finer 

0.04934 8.5% 

0.03515 7.6% 

0.02235 6.7% 

0.01261 5.4% 

0.00898 4.5% 

0.00658 3.6% 

0.00469 2.7% 

0.00326 2.2% 

0.00136 1.8% 

-
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FOCUS-ACS 
U.S. STANDARD SIEVE SIZES 

100 . 
I ~ . . . . . 

90 
. . 

1: . . . . 
80 . . . . . . . . . . . 
70 ... . . . 

% . . 
C) 

w 
60 ~ 

. . . ~ . . 
> . 
m 
a:: 
w 50 z 
ii: 

. 
~ . . . . 
~ . 

.... . . 
z 

40 w 
(J 
It: 

. . . . . . ~ . 
w 
Q. . . . I 

30 . . . I . . . . 
20 

. . . . 
I . I 

10 . . . . . . . . . . 
0 

1000 100 10 

CUENT SAMPlE NO.: 1153-004-2 

GRAVEL e 
0 c 
u 0 
L II 
D e c , 
E L 0 I 
R E " H 

s s It ! 
s 
! 

. . 
~ 

. . . . 
\ 

. . . . . . 

c 
0 

" It 
s 
! 

i\ . . . 
' 

. 
:l . . . . . . . . . 

~ . 
:!\ :I . . 

\ . . -, . . . 
: . . . . 
: 

11: . 
. 1: 

1: 
. • . 

\ 
. . . . 

. \ !: 
1 :I . . ~~~ . . . . . 

0.1 

PARTICLE SIZE, mm 

SAND 

.. 
~ , 
0 I 
I H 
u ! .. 

I 

I 
I 

I 
I 

fei't 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)a2-6497 

HYDROMETER 

I 
I , 

! 
I 

I II! 
II 

I 

I 
I I I I 

I 

I 

I 
I 

l I 
II 

......_ I 
~ 
i'l .... 

0.01 0.001 0.0001 

rr LAS SAMPLE NO.: ETOC-724-

SILT 2 · 75 microns 

ClAY <2 microns 
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Standard 
115 

I I 
I 

Proctor 

I I 
I 

I I 

ASTM 

I" I 
L'.. I 

N. 
I 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

0 698 

I 
I 
I 

I I N I 
I I I 1'-1 

110 
I I I I I I I I I ,, I 

I I I I I I I" 
I I I I I " - I I I I "'" u 

a. I I I ' 
-._I 

105 
I I I I I I I I I I . "' ZAV for 

>. I 
""""' ~ 

~ I ~ .... I I I I - l./'"i I ~ I Sp.G.= ·- ' Ul ,....I I I I I I 'N. I I 
2.65 

c I 
Q) I I I I I I I 1--- I I I I "0 100 

I I I 
...._ 

""-' 
I I >. 

I.. 

""" 
I 

0 
I I "-I , 

95 
I I I 

I I i 
I 

I I I 
I I I I I 

I I I I I I 
90 

I I I I I I 

7.5 1: 12. 5 1"' i 7 . .: 2C 22.5 

Water content. 7. 

Test spec i f i cot i or.· ASTM 0 698-91 Method A. Stender: 
Oversize correct i or. appi ied to each poin~ 

Elev/ Clossificction Nat. Sp.G. l LL PI 7. > 7. < 
Depth uses AASHTO Mo is~. No.4 No.200 

NP 11 9 .,. 2.65 I 0.70 7. 4.8 7. ,. 

ROCK CORRECTE:J TE57' RESULTS UNCC:R.~ECTED MATE~IAL DESCRIPTION 

Maximum d~y cers t:; = 1(4 2 pc:f 1]4.2 ocf 'NCRST CASE SOIL 
Optimum mo: s ~· ..... ,...~ = 1:;: . C .. 12.0 "" .. .. 
ETDC Projec: .\lc-ne ;:-:c._, S-ACS Re-ncr~s: 

i Me:r-.cc A 

ETDC Projec: ~~o .. 772'536.01CCOCCC I 
:::Tee Somp:e f';c 

._.....,.-
li... ..... .: 

I 
C I i er. ~ Semele N0. · ;·.s..:-:~-1 I 

St:=n::cr:: Or~ct.or AS7~,\ '"' 6S3 w 

IT Coro. - GEOTECHNICAL LABORATORY 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

Standard Proctor ASTM D 698 
115 

I"" ~ 
['... I 
I" ' 

110 I I I 

""' I I I ~ I I I 
I I I I ........ I 

' I - ....... u 
a. ' I 105 

I I .... , I I . 

" I I ' I I ...-
I ~I ·-

(/] 

~ -~I N c ~ v ~ I I ....... ~ I 1"-"0 100 
·~ I I I'- I ..... 

>. 
"""" '- ' I ~ Cl 

"' I I' 

"' I ........ 

"' "' 
ZAV for 

95 
I 

Sp.G.= 
2.65 

I I 
I I I I I 

90 
I I I I I I 

12.5 15 77.5 20 22.5 25 27.5 

Water content, 7. 

Test spec i f i cot ion: ASTM D 698-91 Method A, Stondcrd 
Oversize correction applied to each point 

Elev/ Classification Not. Sp.G. LL PI 7. > 7. < 
Depth uses AASHTO Ma is t. No.4 No.200 

NP 14-.4- 7. 2.65 0.50 7. 9.5 7. 

ROCK CORRECTED 
T __ .,. 

C.=>• RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 101 .9 pcf 101.9 pcf TYPICAL SOIL 
Optimum moisture = , ~ 

oO .3 7. 16.3 7. 

ETDC Project Ncme: FOCUS-ACS Remarks: 

Method A 

ETOC Project No.: 772626.01~CCCOC 

ETDC Sample No.: 724.! 

C I i en t Semple ~Jc. : 1: 53-QC4-02 

Standcrc Proctor ASTM 0 698 

IT Corp. - GEOTECHNICAL LABORATORY I 
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A TTERBERG LIMITS 
ASTM D 4318 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PROJECT NAME: PROJECT NO. 

FOCUS- ACS 772686.01000000 

ATTERBERG LIMITS RESULTS 

LAB SAMPLE NO FIELD SAI'Ii1PLE NO. LIQUID LIMIT PLASTIC Lli\i11T PLASTICITY INDEX USCS SYI\1BOL 

ETOC-7243 • 1153-04-1 NP NP NP NP 
ETDC-7244 • 1153-004-2 NP NP NP NP 

D 

0 

+ 
0 

• 
X -11 --· • 

• N P = Nonplaatic 

PLASTICITY CHART 

60 

50 
X 
w 40 0 
~ 
() 30 
~ 
tJJ 

:3 20 
Q. 

10 
l 
0 

0 10 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT 



Page 12 of 13 
Ken Sadler 
Focus Environmental 
November 5, 1997 
IT Project 10: FOCUS - ACS 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423 )482-6497 

IT Project No.: 772686.01000000 

PROJECT NAME: FOCUS - ACS 

ETDC 
NUMBER: 

3AMPLE 1: ETDC-7243 

SAMPLE 2: ETDC-7244 

SAMPLE 3: 

SAMPLE 4: 

~.SAMPLE 5: 

SAMPLE 6: 

SAMPLE 7: 

SAMPLE 8: 

SAMPLE 9: 

SAMPLE 10: 

SOIL CLASSIFICATION 
ASTMD2487 

PROJECT NO: 772686.01000000 

CUENT GROUP CLASSIRCATION-
NUMBER: SYMBOL: GROUP NAME: 

1153-04-1 SP POORLY GRADED SAND 

1153-004-2 SP-SM POORLY GRADED SAND WITH SILT 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANA ... VSIS REQUEST AND 
CHAIN OF CUSTODY RECORD* ·.I .., 2 L ~/; '0/0C u c \l I ., >roject Name/No. 1 (tjLttl.-tkS 17 Samples Shipment Date 7 f l b '1 t 

re Team Members 2 ·tt 4~ Lab Destination 8 ti-€T/)C 
Profit Center No. 3 b ~b 5-c..~o ) Lab Contact 9 ftAtJ' tt- C-e. U.~ 
ProJect Manager 4 5: J l/f?1tL 'I 

~rchase Order No. 6 

/tHred Flernrt Dnte 11 

Sumplu l·l 

Numbvr 

Project Contact/Phone 12 /r.(L' € L f_c.> {'-,...; 

Carrier /Waybill No. 13 

) Reference Document No. 1~ . ;' r1 n '! .. 
Page 1 of _I_ 

Bill to: 5 

-1 
0 
Ill 
n n 
0 

Report to: 10 LC--TV __ $/tP~ ~~ _ _ _ _ j 
fPtu..) t;1J I!" I~~~ (At;-tVTl't'&- . 

111 
ctc~ -u t'T.£<..nJ~Pkflt Ju..t rEi' t1 w ~ ~ 

\UJo-,." 1 '-lt.,-,J )7ciL3 ~ 
((, 

DispoBul .':! 

Record No. 

ETDC 7 2 4 3 

ETDC 7 2 4 4 

ielinqu1shed by Date: 3. Received by Date: 
•lul"e/ AH•hilt..unj T1me: tS.gnature/Aif•l•at.o"J Time: 

nments: 2 ~ 
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1.0 INTRODUCTION 

IT Air Quality Services personnel conducted emissions testing on eighth and ninth of October, 

1997 on the Rotating Thennal Apparatus (RTA) located at Knoxville, TN. The test was 

performed while the RT A was processing soil samples from the American Chemical Service 

Site. The main objective of the test was to quantify Carbon Monoxide (CO), Total 

Hydrocarbon (THC), volatile, and semi-volatile emissions from the RTA gas stream. The CO 

and THC emissions were quantified using continuous emissions monitors (CEMs). The 

volatile and semi-volatile compounds were captured on Tenax and XAD resin and quantified 

by a laboratory. 

IT-AQS personnel involved in the testing were: 

Michael De Socia 
Todd Gregg 
Kris Kinder 

During the sampling the RT A unit was controlled by Arie Groen, from the Technical 

Development Laboratory. 
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2.0 Testing Setup 

During the test the RT A gas scream was pulled through a series of four impingers. The frrst 

three were filled with distilled water and the fourth impinger was left empty as a moister knock 

out. The sample was then branched into three different directions. The frrst branch of the gas 

stream lead directly into a series of two XAD resin traps. which were maintained at a sample 

flow rate of approximately 0.5 liters per minute. The second branch of the gas stream lead 

into two impingers and a condenser. The frrst impinger was fllled with methanol and the 

second filled with DI water. The condenser was placed above the water impinger and used to 

cool the gas stream. The gas stream was then pulled through a pair of Tenax/Te'nax Charcoal 

resin craps, with a flow rate being maintained at approximately 0.5 liters per minute. The 

third branch of the gas stream was pulled through a precision rotameter then to the CO 

monitor, and then fmally to the THC monitor. The CO and THC sample flow rates were 

maintained at approximately 2.0 liters per minutes. 

For the first test run the THC and CO monitors were set on scales of 0-10% and 0-5% 

respectively. At the request of Ken Sadler the CO monitor was placed on a 0-10% scale for 

the second and third run. The THC monitor was calibrated with propane gas, all calibration 

gases were certified. 
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3. 0 Summary of Results 

Test #1 (RT A2) 

The highest THC and CO levels recorded during the test were 18,215 ppmv and 50,000 ppmv 

respectively. The average concentration recorded during the thirty five minute test was 8,533 

ppmv THC and 12,243 ppmv CO. See Table 1. Moisture content in the gas stream was 

62.55%. It should be noted that for five minutes in the first run the CO analyzer reached 

detector saturation. During this time the data logger could only log the CO analyzer's full 

scale reading which was fifty thousand ppm. During the next two runs the CO analyzer was 

set on a 10% scale. 

For the Tenax resin traps a total sample volume of 16.7 liters was pulled, 17.21 liters at 

standard temperature and pressure (STP). For the XAD resin traps a total sample volume of 

24.4 liters was pulled, 25.05 liters at STP. For the CEMs a total sample volume of 68.90 

liters was pulled, 67.47 liters at STP. Total sample volume pulled from the RTA was 110.00 

liters, 109.73 liters at STP. See Table 2 

Test #2 (RT Al) 

The highest THC and CO levels recorded during the test were 32,785 ppmv and 72,067 ppmv 

respectively. The average concentration recorded during the thirty five minute test was 15,181 

ppmv THC and 22,289 ppmv CO. See Table 1. Moisture content in the gas stream was 

69.50%. 

For the Tenax resin traps a total sample volume of 12.40 liters was pulled, 12.64 liters at STP. 

For the XAD resin traps a total sample volume of 13.00 liters was pulled, 13.11 liters at STP. 

For the CEMs a total sample volume of 68.90 liters was pulled, 67.47 liters at STP. Total 

sample volume pulled from the RTA was 94.30 liters, 93.22 liters at STP. See Table 2 

Test #3 (RT AN) 

The highest THC and CO levels recorded during the test were 31,429 ppmv and 23,321 ppmv 

respectively. The average concentration recorded during the thirty six minute test was 15,787 

ppmv THC and 7, 954 ppmv CO. See Table l. Moisture content in the gas stream was 
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ppmv THC and 7,954 ppmv CO. See Table 1. Moisture content in the gas stream was 

66.52%. 

For the Tenax resin traps a total sample volume of 10.50 liters was pulled, 10.77 liters at STP. 

For the XAD resin traps a total sample volume of 19.40 liters was pulled, 19.87 liters at STP. 

For the CEMs a total sample volume of 70.7 4 liters was pulled, 69.08 liters at STP. Total 

sample volume pulled from the RTA was 100.64 liters, 99.73 liters at STP. See Table 2 

For ease of viewing graphs for each run have been plotted. Each graph shows the THC and 

CO concentration recorded on the data logger. Graphs are located in Attachment A. Field 

sheets and flow calculatiullS can be viewed in Attachment B. Calibration information can be 

viewed in Attachment C. 
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Table 1 
American Chemical Service, Inc. (RTA Focus) 

THC & CO Concentrations 

-- ---- -·--·---·-- -
Run #1 (RTA2) Run #2 (RTA1) Run #3 (RTAN) 

Time THC co Temp. (F) Time THC co Temp. (F) Time THC co Temp. (F) 
10:16 1274.9 380.7 121 15:12 5757.4 0.0 146 09:58 2770.3 494.7 159 
10:17 2168.4 370.6 168 15:13 6383.8 0.0 200 09:59 46630 484.7 209 
10 18 3031.8 380.7 205 15:14 7077.5 5.0 231 10:00 5626.1 504.7 233 
10:19 3393.2 390:7 230 15:15 6875.2 105.7 235 10:01 7021.0 534.7 246 
10:20 3644.1 430.7 257 15:16 7270.2 276.7 237 10:02 6651.8 594.7 271 
10:21 4206.3 470.8 232 15:17 8532.3 548.4 256 10:03 6524:0 844.5 312 
10:22 4587.8 561.0 232 15:18 7973.7 1021.4 318 10:04 6513.4 1374.2 377 -

246 15:19 7665.3 3144.7 10:23 5150.0 751.3 411 10:05 7592.0 21236 456 -
1091.9 295 15:20 7742.4 6405.2 499 10:06 10:24 7850.4 7930.3 5881.6 524 

10:25 7820.3 1873.2 371 15:21 8079.7 7995.1 576 10:07 7983.2 6071.5 579 
10:26 6071.3 4998.5 448 15:22 10941.5 26561.6 641 10:08 8363.9 6781.1 634 
10:27 8111.4 7042.0 513 15:23 14207.6 49072.8 696 10:09 10564.1 10928.8 685 
10:28 8081.3 8063.8 566 15:24 18055.8- 68152.4 751 10:10 13491.6 16255.7 732 
10:29 9624.0 18641.9 608 15:25 21435.1 72067.0 798 10:11 16578.9 20773.2 777 
1030 12117.2 35671.0 646 15:26 23375.4 69521.0 839 10:12 19630.6 23301.7 817 
10:31 13919.6 50000.0 681 15:27 23666.4 63825.3 869 10:13 21564.6 23191.8 853 
10 32 16109.5 50000.0 717 15:28 25639.0 61973.7 899 10:14 23267.9 23321.7 880 
10:33 17524.5 50000.0 748 15:29 27627.8 58330.8 923 10:15 24918.0 20983.0 904 
10:34 18063.5 50000.0 773 15:30 29972.3 55654.0 945 10:16 26603.6 17714.9 925 
10:35 18215.1 50000.0 780 15:31 31896.4 53098.0 964 10:17 28608.5 15206.3 942 
10:36 17120.2 40188.7 761 15:32 32785.7 49515.5 979 10:18 30347.3 13477.3 957 
10:37 15031.4 25774.1 708 15:33 31524:5. 44242.5 985 10:19 31429.6 12238.0 969 
10:38 12420.4 11720.0 558 15:34 28581.8 36866.2 942 10:20 30098.9 10758.9 979 
10:39 10213.6 6771.6 410 15:35 23520.9 22908.7 784 10:21 30329.5 10978.7 986 
10:40 8647.0 4637.9 314 15:36 17198.8- 11939.9 584 10:22 29815.0 10349.1 967 
10:41 7820.3 3155.4 243 15:37 13577.0 6445.4 438 10:23 26674.5 8969 9 899 
10:42 7207.9 1702.9 191 15:38 11846.9 3990.0 330 10:24 21422.7 6551.3 774 
10:43 6816.4 791.4 158 15:39 10925.3 2993.8 249 10:25 16649.8 4182.6 586 
10:44 6505.2 530.9 133 15:40 10068.3 1937.1 197 10:26 14503.0 3153.2 447 
10:45 6204.0 420.7 119 15:41 9373.1 1061.7 162 10:27 13083.5 2363.7 330 
10:46 5923.0 370.6 111 15:42 8855) 397.5 143 10:28 12356.1 1774.0 241 
10:47 5651.9 340.6 104 15:43 8499.9 85.5' 129 10:29 11770.6 1274.3 179 
10 48 5501.3 3306 101 15:44 8282.0 0.0 118 10:30 11273.8 9545 142 
10:49 5390.9 330.6 101 15:45 8137.5 0.0 109 10:31 10777.0 764.6 122 
10:50 5240.3 320.5 101 15:46 7992.9 0.0 103 10:32 10457.6 634.6 111 

Avg. Con 8533.1 12243.0 Avg Con. 15181.3 22289.8 10:33 10102.8 554.7 104 
-

Avg. Con. 15787.7 7954.1 



\ 

Table 2 
American Chemical Service, Inc. (Focus RTA Study) 

Metered Volume at Standard Conditions 

Ten ax Box Gamma 
XAD Box Gamma 

1.0689 
1.0638 

TEST# METER- METER 

1 
(RTA2) 

TEMP. (C) 

T;~~~~~~~~~d [ ~- ~:~~ ~ ~ 
CEMs Metered 20.0 

- - - -- ·- -~ - -

Totals Volumes 

Ten ax Box Gamma 1.0689 
XAD Box Gamma 1.0638 

TEST# METER METER 
TEMP: (C) 

2 T enax Metered 27.8 
(RTA1) XAD Metered 29.8 

CEMs Metered 20.0 
-~-

Totals Volumes 
. - --

Tenax Box Gamma 1.0689 
XAD Box Gamma 1.0638 

TEST# METER METER 
TEMP. (C) 

3 Ten ax Metered 25.2 
(RTAN) XAD Metered 24.2 

CEMs Metered 20.0 
Totals Volumes 

--~ -- ·---
METER Barometric METER METER 

~TEMP. (F) . . Pressure (Hg) VOL.(l) VOL. (Fh) 
76.4 l 29.3 16.70 0.59 
75.7 -· - 2~:3. 24.40 0.86 
68.0 29.3 68.90 2.43 

- --- -· 
110.00 3.88 

----- ·- ----

----- ----- -
METER Barometric METER METER 

TEMP. (F) Pressljre (Hg) VOL.(L) VOL. (Fh) 
82.1 29.3 12.40 0.44 
85.6 29.3 13.00 0.46 

·- ---29.3 68.0 68.90 2.43 
. -- .... --- --~ --- --

94.30 3.33 

- - .. - --
METER Barometric METER METER 

TEMP. (F) Pressure {Hg) V()L. (L) VOL. (Fh) 
77.4 

1 ~:~~ 10.50 0.37 
75.6 19.40 0.69 
68.0 29.22 70.74 2.50 

100.64 3.55 

\ 

Test Date: 10/8/97 

METER VOL. 
~ 

METER VOL. 
~(L@ STP) (Fh@ STP) 

17.21 0.61 
25.05 0.88 
67.47 2.38 
109.73 3.87 

Test Date: 10/8/97 

METER VOL~ METER VOL 
(L@ STP) (Fh@ STP) 

12.64 0.45 
13.11 0.46 
67.47 2.38 
93.22 3.29 

Test Date: 10/9/97 

METER VOL. METER VOL. 
(L@ STP) _ (Fh@ STP) 

10.77 0.38 
19.87 0.70 
69.08 2.44 
99.73 3.52 



Attachment A 

Concentration Graphs 



~----- ----------------------\ ----------- /_.:____ _____________ __ 

75 

70 

65 

60 -

55 --

> 50 --

E 
0. 45 -a.. 

(/) 

c "'0 
0 c 40 ·.;:. (1J 

ro (/) 

~ ::l 
35 - 0 c ..c 

Q) .._ 
(.) 30 c 
0 
() 25 

20 

15 

10 

5 
--

0 I 

10:16 

Table 1 
Test #1 (RTA2) 

------------------- --

!~·-._ . . . . 

./ ,, 

I I I I I I I I I I I - I I I I I I I I _L_l 

10:21 10:26 10:31 10:36 10:41 

Time 
10:46 

-THC 

co 



75 

70 -

65 

60 

55 -· 

> 50 
E 
a.. 45 a.. ·-

(f) 

c "0 
0 c 40 ro ..... tJ) 
ctl 
'- ::J 

35 ..... 0 c .c. 
(1) 1-
() 30 c 
0 
0 25 

20 

15 

10 -

5 -

0 _L 

09:58 

Table 3 
Test #3 (RTAN) 

/ 
/ 

/ 

I I· I I I I I I I I I I I I I I I 

10:03 10:08 10:13 10:18 10:23 10:28 

Time 

----~ --·-·-·-- ·- ------· ---·-- -· ---- ----

10:33 

- THC 

co 



Attachment B 
Field Sheets and Flow Calculations 

\ 



STACJS TCJT Q«UA IHCIT 

a.-.Pw.: ;29.3cJ '"~-=ISS.: 

~.f'i 
5 I 7 .:J . -19.f. 

S..Cflw.: N }(\. 

Dele H@: /. c;a:3« a--: 
Plot eo.# .. Nl~ 

9IIKII Cia.: 

SIIKIIANa: 

11oft \.8flttl: 
11oft OiL: ,...,..Uner. 

c. 1'tr.:S 

Pnltect No: 

Sou!QI: trt\6 . i-~ () 
Run No.: #- \ 
ea.: iC -S-5] 
Fia.r No .. 

Meller 8c•I.O. ___..'1toufc...:~:...~.l __ _ 
s-~~~eBo•No .. 
Pnloe .... Selling: 

~MI: :J'b· 

s 17- c. 
.:.C,c ~ _ qCiC Ci · o. ''f 

z'i~7. o-: 2578~ -=cE!t-f 
L..-

• t,....vc~cl I Ya.OCITY I :PI.E ~~~, .. ~ STA«;X , ~r T~N 

1 POINT • nwe 1 DaTAP DEUAH TEMP ... PINQER VACUUM 
. NUM8ER I Clod! s-p~~. __,.. SQ.Roct I VOC.UME 111111 0... TEMP I TEMP ; 

J IC ·t!) I c. I I i ~t.~ ... .:2. !]_). I I 1 -: I I I 
I i < I ! I ~1~ "7'). \ I ! c 1 .• ' 

: I I If... I i I <-i<s J . .l. 7~ I I I.<' I 

! i <.: I l{\"'\.t, 1':5 I ' I (" 

I I I - I 4?5 t· 7& I I I ; I C: I" ' 

I I I ' 
{J '"S5 '-1 r!£ I I i \. c 1 I -~c ' 

lid'~ ;(· I I <h'i L I _']9 I I I 1 c' 

I I .. ,~ ... I I ......--.. ' i I 

I VJ~-4).,.... f]<J" I I '='(... I 

lj ·, I "'::::.__,..,.., ~ I I ' 

.::'. le.oT't\ ~ - I 
I ~-

- --~~ ~ ·75· u r- I 
~l. l II _.,.. v I I 

' 
I 

I I 
I I 

I 

I I I I 
I 

I I I 

I I 
I I I 

I 
I 

I 
I 

I I ! 
i I I I 

I 

i I I ! I 

I I 
I 

AVERAGE ' 

LEAR cREcl<s NOLD.I:: 

Plo«im~ LD. No.: co 
Plot ..a:: , 
T'-liniiMI: c.c~ I '-f "(-{, 2 

TrW~~ F"~ c c c? 3''W,( 3 
l 

~ 

NOTES: 



j] .. 1 ... - ._JA1 __ NA_ 
TE, .NOLOGY 
CORPORATION 

lient: 7DL\. Ll 
' I ant: 

ocation: 
roject No.: 
est Crew: !{K' 

Meter Velocity 
Reading Head 

Point Time (dry) Delta p 
~L.~cr in. H20 

~ 0 ~~\.'} 
> '\~'-\,1-.. 

JO _c; -:r,_~ ]_L}_ 

,$ ~ -:1../..0./} 
,..(.> a. ;"::l. ~ 
~ ~.~~.~.?.. 

"':f-41' ~ t;'3(, 1.0 
10 ~!)(./ yi_ 1, ~'-'t,o ~ ... d 

-l~ - / 

'15" (l_(,.]J 
1{'0 -
5{ 
{,0 

-~'- ./ACK SAMPL11._G DATA Sh __ AT 
~.:rlt~ " 0 <-

Test No.: /2 ...... ~ l f4 -1- "• ,.. I _D_e_lta_H--=@=-·-· --------:::;:------
~-c_z_zl_e_D_i_a: ___________ M~e_te_r_C_o_r_r« __ h_·o_n_: __ ~l~·-0~~~~~1~----
Static Press. Ps: Pitot Correction: 
Port Direction: Control Box No.: L/os-.J..o 
Ambient Temp:· ~ Assumed Moisture: 
Barometric Press: ~ 9-=!:>C Calculator Multiplier: 

Meter Stack Probo Oven Imp. Temp. 

Orifice Delta H v.cuum Temp. Temp. Temp. Ti 
iJ. H20 Vm Ts Tp To •p 

Required Actual 
in. "' 

•f •f •f Out In 

s- rR 
~ ~ 
b 
~ 
~ 
J-1 
~( 

I 

Sample Box No.: 'tO!) .J.O 

Probe No.: 
Filter No.: 
Stack Diamerer: 

Umbilical Lengrh: 

Meter Temp. 
Tm 
•F Comments 

Out In 

7<:" 
76 
7~ 
7C. 
7'7 
1'7 

J.f{'_ 

-- / 
( IJL.'-b 
\,. 1----" 

-

S•mplo Tr•in Luk Cl!ock Pitol Leak Check G•• An•lysis lmpincer Gr1ms fin•l Gr1ms lnilial Difference 

). 3 Ave I ~~~. f(' 
M t>l I 

;qc,,o 
in Hg Rate, CFM 

Be foro l~ o.o 
2 Set~ 0 rl.D~~t1 -
) 

After 5 D.b 4 

s 



~ 

~1*1: 

Sou!Qr: 

Run'*'·· 
0..: I c · 't 9] 
FiM ..... 

Prooe....., SealnQ: ,..,..,.,.,: ~ -.. ~ ...... ~~ I 
I POINT : TIME I I NUMBER I CIDdl IMtoll 
; 

I I I I 

i 15 .. \& i - I I ' '-

: I 4!:_ I 
I I I I r r' 

I J') 
I : i ) . I 
I ).~ 

I I l">c I 

r I ~5 

I< '-r~ 'JI.v 

I I 
I I 

I 
I 
I 

I 
! 

I I 

\ 

!AVERAGE I 

mos IQI RATA SHIU 

~.Pw. \ ;:?9.3a 
S...CPw: \ 

-r------
O.taH@: 

----ilr---="7 ....... .-r---­a.--: 
Plot eo.f. 
D:~~Oi&: -~:-----

.. Ma: --...--....-----
1.4-f 

Pat OiL: / \ i -;.::k/.3 - o< 
PIGOe LiMr. ' ' J ~1.1 __.__.. 

Pat l.engfl: . / 

{ I. 6 
~~';' I OELTAH I ~»oa ~ __ ,_ 

1 

l'ti.T~ laTA~ , LQ"r ~~""'" · 
SMifiUL ~ T&I~T\IM lOX TEMP IIMPIN~. VACUU ~ 

__.. ... ADo! VOlUME I r~N~t ~ TEMP : T!MP 1 

! I .qq;, ,...,. I ! I 
I 

I Lt'f.~ l· '7)) I I f {, : I 

I I.{C{ 5 ~ <SJ I I I o 
I 1..1'1 ') 'c _';51_, ! i I I ' [ 1'-. 

~~j L- <y~ I 1\.0 

I <I <f:1 ( ~l I I.e:, 

l)~t.. 'l. 1~'1 I I I , . 0 

I S"'o·~ ..: ~~ 
I 

\.~ I 

I 5cs :1. ~~ I. c::::, 

5<.:~ .l_. ]'1 \0:..::::. I 

I 

~ 

1(\~.oJ /[<1S.(.. II - r--- I I 

---- ~._.! I 

I I§~ ~~-~ ~~ ) 

'' I I 

I I : 

I I 
I 

I I ' 

I ; 

I I 
I 

I I 
I I 
I I I 

I \ 

I I I I 

Ill~ I:: :t 1 """'" QAS ANAlYSIS 

LO. MD.: eoa I ~ I co 

' l , I I 

2 I 2 i 
' 3 I 3 

~ I I~ I 

NOTES. 



•• TE NOLOGY __ _ 
~ co~~ORATION 

ate: IO - ~ , ~ 'I 
lient: 1 0 L '\. ::::t= T 

ocation: 
·oject No.: 
::st Crew: J(V 

Meter Velocity 

Rudin& Head 
Point Time [dry) Delta P 

~(,-\t ,., in. H20 
~rT 0 t13&1f '\ 
!.~fl .~ q ~~ \. 0 

10 4~ "')'). '-I ,< ~~!C.} ).. 

:J.D 4i~ "71.. D 

J.-5 l!-1...1~.0 

~ ?\0 1'."~-0 

Ji-. 4 /., ?>5 c. --a,.ffl 3 ?,.,.../ 
' --- / 

(Yl.'-V-' 
'-""' 

, }ACK SAMPU .... J DATA SH .. /1 
LTA-l 

Test No.: /l,.., ~ uo-t-\.f'fLO ... \. _De_lta_H~@==--: --------,~-...--- _S_am~pl_e_B_o_x_N_o_._: __ 
Nozzle Dia: Meter Correction: l.- D o~'J Probe No.: 
Static Press, Ps: Pitot Correction: Filter No.: 
Port Direction: Control Box No.: yo!)'~6 Stack Diameter: 
Ambient Temp: Assumed Moisture: Umbilical Length: 
Barometric Press:@. 9-30 Calculator Multiplier: 

Meter Stack Probe Oven Imp. Temp. Meter Temp. 

Orifice Delta H Vacuum Temp. Temp. Temp. Ti Tm 
iD. H20 Vm Ts Tp To •f •f Conunenls 

Required Actual in. Hs •f •f •f Out Ia Out In 

L( [!0 

4 1?0 
1,/ tf/ 

u IIIII 8?.. 
4 !r3 
"l .,'-/ 
Lj .. fl".S 
' .---,..... v 

/~J_, 
\~ 

' 

>-mplo Train Leak Chock Pitot Leak Ches;k Gas Analysia 

2 3 

lmpincer Grams Final Grams Initial Dirrerence 
l'f•Ot-1 

Ave I 6qr"J. "'I' "li"i1"' C) 

in"' Rate, CFM 2 ~'ic:> (';, S"'1r8' ,o 
Before 15'" CJ.O ) 

After 5 o.u 4 

5 

-



-------------- --------------

m~ 
J 12 IJncw:n cnw 

a:nc.vw.. r.,_ l7~7" 

r-

Pro,ec:l No: 

Sou~: RiPtN- 'i. AU 
Run No.. -A:H~3~-------
0U.: !(\-~·'it 
Fillerl\lo .. 

.,.._Bas 10. ~\~(,. -:1 I 
S...pie&o.No .. 
,.,... ......, 9eD'Ig: 

"--"•1: '"'i"""i; 

fiAC!( IJST QAIA SHifT 

a.-. P.,.,_~_q~-L;......::,.2_...._ 
Illite Pw.: __ ....;~~j i.~-J'·----

::~~--~,~-~~J~~~~=-----
Ptoceo.f.: .... ,/,-.. 
-.aO&:---~--------

-.aANa: --~.;...__ __ _ 
Poft LMglft: 't I 1 ·, 

--~----Pol! OiL: ~I 

....... UMr._........,Ji ..... { g __ : ----
PO;Nr -~ I nL~ITT 

1 
- ~~~~ I ~~" I ~~~" ~ .. ~C:ER: v:U~ .. ~ I TIME j OEI.TAP OELTAH S.WfiU 

~ NUMBER I CIDGI s.m.- · ActU ... RDat VOlUME ...... 0... TEMP I TEMP ' 

: iQ·(11 c I I 5C~.L.. I lc I \.!.... I 

' I I I I 

S~\.4 1l : I I I S" ' I. l.;.. 

! ! I tC: ~)._) <( l~ I ' \. <. 

I I 
I I C.., I I s~s c ly I I .c_. 

! I .:lC: I ! 'S~S !' 1G.:. i I c-~ 

I :=J$' I 15~.~ _'1 ~ I 
: I c. I I 

~6 1_5~<.._.~' 1~ I r. ~' 
i '<.<i 

I 

511 '? ')..:: i ! /. <.) 

lro.~' 3~ ~~~...; )-..: t.e: 
I ,.,.,..- ~ I 

l Jq.4 y ( 175.~ y 

/ ~ i 

\... j__~ [)_ )__ I 

i ! 
I i ' 

I I l 
I I ' i 

I 
j I I I 

I T 
I 
I 

I I I 

I I I I 
i I I 
AveRAae I r 

em cReeks Noa~ 

Ptoc·~ LD.No.: co 
Placate: 1 

r,_...._: (~ 0 '::. \... '-c.. 2 2 

r,_,.-.~; G C/l .:l"l~; 3 3 ,.,.. 
NOTES: 

' 

' 

' 

: 
: 



\ ~ACKSAMPL _e3DATASl~liT 
I{IAIJ ~- · 

Test No.: J2u, tJ. 3 uoc..) /1¢~) _D_e_lta_H_;;;@:;._:__________ _S_am__,_pl_e_B_o_x_N_o_. : __ ate: JO - q - ~ I 
lient: 7 QL \ :r:..l Nozzle Dia: Meter Correction: \ ,o£'~'\ Probe No.: 
lant: Static Press.-·Ps: Pitot Correction: Filler No.: 
ocation: Port Direction: Control Box No.: l..jbS c)CJ Stack Diameler: 

Ambient Temp: Assumed Moisture: r_oject No.: 
est Crew: 2 )( Barometric Press: ;;< 9. 2. C Calculator Multiplier: 

Umbilical Length: 

Meter Velociry Meter Slick Probe Oven Imp. Temp. Meter Temp. 

R~din1 H~d Orifice Delta H Vacuum Temp. Temp. Temp. Ti Tm 

Point Time Jdryl Dele. P ia. H20 Vm Ts Tp To •f •f Comments 

~L:-k ~ in. H20 Required Actual in. "' •f •F •f Out Ia Out In 
_s)..,. -t- 0 q '!»,,).. \ ;._ It'D 
\' ~~ 5 G~b'l.O ~ ?.b 

10 ~"\,~ ~ 3 77 
}~ c.~~~ 0 3 77 

_;._o "--1~~. 'i ~ ?'Y' 
-;,(;' 4 ~'8'~' {, 3 7'6' 
J.O c. .3,(\ \ 0 3 7~._. 

3~ £\ '3 q ~ • :z._ 3 1'\ 
5/-.._f ~. q_l'\ ;2,. Ito ....--"/ 
'0 :..)~ ( 77,'/ ) 

..r---,...... -
( fO,S) • 
~ --

-

Pilot Leak Che!rk Oas Analysis 

I 2 3 Ave 

lmpincer Orams Final Orams Initial Oirference 
.r-fiB Fl 

I t._6,.b (g ,.1.l> 
in Hs Rate, CFM 2 ~'\ ~. L/ s-41. 5" 

Berore I~ o.o 3 -
After 5 o.o 4 

5 



[i] INTERNATIONAL 0 TECHNOLOGY (_ c E.fr! s) CORPORATION 

~ By M 3::> Date Ia/ 8/lf:t. Subject Co q. IH L C. A\. ~ Sheet No. I of 7 
Chkd. By __ Date Proj. No. 

i:J 1- (21A?.. 
.,."'- CC:l it2..-RTA I 

Zer-o ~J(o o.o .OQG\ 
Y ~-RIA1'1 

Co C) 0 

t"\\1) ~·."2_7_ J.lS9 / 7~'-1 !:.a 'I 0 

~hql-\- ~·.32. 'i 0"9 '1. tJOZ- SI'O 

~lfc.o 

~c. 

~ l~\'t ~:Y<a -~. <{'2.C 
(V\\\::) <i·.SO .s.ooo 

-.- L..o~ <i'.S8 .;>.C(ca 

S\~M' ~\ /0~ IS ~ 
~\oP i::l:.\ ;o:so u-91i~~·~@~u~~ 

~~\ i~C.. 
(.() 

2 e.\"'"(:) \\ '.\\ .014 ,Otj~ 

Y"'\ \ ~ \\.'I i J,lq s--
fnl\J 11'.2.{_ .s<.JL. 

FJ~ 
--- f,~ I I ~2.q 1-28~ '-7 C71 C7 

'·'~8 I I ',32. /. 31./8 I 

'C8A·1·'996 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 0 

- By ..., 1::> Date 1o J S{lf ~ Subject Co a. TM<- ., '2.. <= Al) Shee~ No. ;z of 2 
Chkd. By __ Oate ________________ Proj. No. ____ _ 

Zer-c 

Co 
""\\) 

Ht" H 

T\-\C.. 

l-0'-"...J 

~~·D 

J'Ht~l+ 

;s-
I.Gy'B 

Ill: IC::, 

14;1.l 

/4. 2.3 

I 4; ")I 
14: 3. C../ 

14.'<10 
/'f,"lf?_ 

1 4:vs-

.3o~c 

, 52. '1 
·<i'Cf 
/.23~ 
13o 1 

. #:2. S"1"4-FT"" 1 S'": II Slop I 5: LJ b 

c.o 
-· __ ,. 

Ze..r-c 
Co Lol...J 

CoNtC.t+ 

IHC... Lo~ 
/II C. ""i D 

THe_ Ht(lfrl 
IS'" 
/.'9'8 

15:5~ 

/S:S~ 

IC :a:;-

.s~ \ 
.OlL. q..... -. d_s'L 

/. 7o2~ 

TH <'- 4C.O 

<b:rl .001 .013 

<i',LQ t 711 
<i : 1.5"" 4.() ~3 

~:4fo ,zqt-
<6:3<1 , lf q~ 
<?·.3~ ,~~0 

q .l/C1 /. 20'f 
<t:)3 1-2(,0 

Ze.r-o 1o: ttl . 01 s c:r . o3o 
Co,., I D /()/s- I I./ n 

-;r, L" 

6, L /3,..4\ "'tor- If (9 c.'- t-£......, 
ltt7a ~'-

19,9cc. 
1 tf7oc.c.. 



--
TEST# 

1 
2 

. --
3 

( ' 
American Chemical Service, Inc. (Focus RT A Study) 

Rotameter Flows 

Reading Biuometric 
--~- . --

METER Reading Time CEM Flow 
Prt _sure TEMP. (F) ___ @STP (min) VOL. (cc) 

6.7 

--~--·. ii~ 
68.0 6.6 35 68897.90 

6.7 68.0 6.6 35 68897.90 
-6) 68.0 6.6 36 707'37.04 

METER 
VOL.(l) 
68.90 
68.90 
70.74 



GAS COMPOSITION TEST 
Test Location: TDL- Focus 
Test Date: 10/8198 
Project No.: 

-- Test No: #1 (RTA2) 

INPUT PARAMETERS 

Volume of water Collected (ml) 
Volume measured by dry gas meter 

Gamma 
Barometric Pressure 
Static Pressure 
Stack Pressure 
Temperature of the meter box 

SAMPLING CALCULJ\TIONS 

Volume of V later Collected 

Vwstd = (VI0)(0.04707} 

Vwstd = 6.66 cubic feet 

Volume of Gas Metered, Standard Conditions 

Vmstd = ((Vm*gamma))((Pm"Tstd)/(Pstd"Tm)) 
Vmstd = 3.988 cubic feet 

Moisture Content 

Bwo = Vwstdi(Vmstd + Vwstd) 
Bwo= 0.625 

GAS COMpOSITION TEST RESULTS 

Vol. Sampled at STP (ft3) 3.988 

Moisture CCintent (% Vol) 62.55 

141.5 
3.88 cubic feet 

1.065 
29.3 

0 
29.30 
75.70 (F) 



GAS COMPOSITION TEST 
Test Location: TOL- Focus 
Test Date: 1 0/8/98 
Project No.: 
Test No: #2 (RTA1) 

INPUT PARAMETERS 

Volume of water Collected (ml) 
Volume measured by dry gas meter 
Gamma 
Barometric Pressure 
Static Pressure 
Stack Pressure 
Temperature of the meter box 

SAMPLING CALCULATIONS 

Volume of Water Collected 

Vwstd = (VI0)(0.04707) 
Vwstd = 7.68 cubic feet 

Volume of Gas Metered. Standard Conditions 

Vmstd = ((Vm"gamma))((Pm*Tstd)/(Pstd*Tm)) 
Vmstd = 3.372 cubic feet 

Moisture Content 

Bwo = Vwstdi(Vmstd + Vwstd) 
Bwo = 0.695 

GAS COMPOSITION TEST RESULTS 

Vol. Sampled at STP (ft3) 3.372 

Moisture Content(% Vol) 69.50 

163.2 
3.33 cubic feet 

1.065 
29.3 

0 
29.30 
83.85 (F) 



GAS COMPOSITION TEST 
Test Location: TOL- Focus 
Test Date: 1019198 
Project No.: 
Test No: #3 (RTAN) 

._ ...... · 

INPUT PARAMETERS 

Volume of water Collected (ml) 
Volume measured by dry gas meter 
Gamma 
Barometric Pressure 
Static Pressure 
Stack Pressure 
Temperature of the meter box 

SAMPLING CALCULATIONS 

Volume of Water Collected 

Vwstd = (VI0)(0.04707) 
Vwstd = 7.22 cubic feet 

Volume of Gas Metered, Standard Conditions 

Vmstd = ((Vm*gamma))((Pm"Tstd)/(Pstd"Tm)) 
Vmstd = 3.634 cubic feet 

Moisture Content 

Bwo = Vwstd/(Vmstd + Vwstd) 
Bwo = 0.665 

GAS COMPOSITION TEST RESULTS 

Vol. Sampled at STP (ft3) 3.634 

Moisture Content (% Vol) 66.52 

153.4 
3.55 cubic feet 

1.065 
29.22 

0 
29.22 
76.50 (F) 



Attachment C 

Calibration Information 



PROJECT NAME 
PROJECT NUMBER 
DATE 

---~ I RUN NUMBER 
!START TIME 
'STOP TIME 

GAS 
'CYLINDER' 

NUMBER 
CO zero 
co tow 
·CO mid 
:co hi 
THC zero · 
;THC low 
.THC mid 

~THC hi 

!CO 

THC 
I 

Focus RTA 

1018197 
#1 (RTA2) 

10:15 
10:50 

CALl BRA TION ERROR 
CAL. GAS ANALYZER. 

VALUE RESP 

CEM CALl BRA T10NS 

ANALVZER SPAN 
co 50000 1 

THC 250001 

SYSTEM BIAS CHECK 
CAL ,PRETEST POST TEST 

ERROR SYSTEM SYS. BIAS SYSTEM SYS. BIAS 
{%or PPM} (% or PPM} (% SPAN} RESP. (%SPAN} RESP. (%SPAN} 

0 90 -0.18 90 0: 430 -0.68 
0 

17540. 17590 -0.1 17590 0 17950 -0.72 
40020' 4()69Qi -1.34 

0 0 0 0 0 140 -0.56 
3040 2900• 0.56 
5160 5000 0.64 5000 0 5420 -1.68 
8460 8420' 0.16 

Correction factors 

Avg. Cone - 260 • 1.001713 

Avg. Cone 70 • 1.003891 

DRIFT 
(%SPAN} 

-0.68 

-0.72 

-0.56 

-1.68 

Calibration error =((cal. gas value- analyzer resp) I analyzer span) • 100: allowable error :t: 2% , :t: 5% for THC 

System Bias= ((analyzer resp- system resp) I analyzer span) • 100: allowable error :t: 5% 

Drift= ((pretest sys resp- post test sys resp) I analyzer span) • 100: allowable error :t: 3 % 

Sys Bias (pre and post) must be performed on each run: To determine Drift. 
Use zero gas and either mid or hi cal gas, choose cal gas closest to measured stack concentration. 

Drift must be performed every hour on THC 

Calibration Error is performed only at start. unless allowable error parameters are exceeded. 

-



PROJECT NAME 
PROJECT NUMBER 
I DATE 
RUN NUMBER 
~START TIME 
:STOP TIME 

GAS 
\CYLINDER' 
1 NUMBER 

.co zero I 
co low I 
'CO mid 
:co hi 
:THC zero . 
iTHC low 
iTHC mid 

-" THC hi 

[CO 
i 

CEM CALJBRA TIONS 

Focus RTA ANALYZER SPAN 
co 50000: 

1018197 THC 25000! 
#2 (RTA1) 

15:11 
15:46 

CALl BRA TION ERROR SYSTEM BIAS CHECK 
CAL. GAS ANALVZER: CAL :PRETEST POST TEST 

VALUE RESP ERROR . SYSTEM SYS. BIAS SYSTEM SYS. BIAS DRIFT 
(%or PPM} (%or PPM}1 {%SPAN} RESP. ·{%SPAN} RESP. {%SPAN} {o/o SPAN} 

0' 50 -0.1 50 0 -520· 1.14 1.14 
I 0 

175401 17100. 0.88 17100 Qi 17290• -0.38 -0.38 
40020 39950 0.14 

0 -30 0.12 -30 0 220 -1 -1 
304Qi 3030: 0.04 
5160' 5290• -0.52 5290 o: 5610 -1.28 -1.28 

8460• 8690 -0.92 

Correction factors 

Avg. Cone • -235 • 1.006311 

Avg. Cone - 95 • 0.963585 

Calibration error =((cal. gas value- analyzer resp) I analyzer span) *100: allowable error i: 2% , ± 5% for THC 

System Bias= ((analyzer resp- system resp) I analyzer span) • 100: allowable error i: 5% 

Drift= ((pretest sys resp- oost test sys resp) I analyzer span) • 100· allowable error ± 3 % 

Sys Bias (pre and post) must be performed on each run: To determine Drift. 
Use zero gas and either mid or hi cal gas. choose cal gas dosest to measured stack concentration. 

Drift must be performed every hour on THC 

Calibration Error is performed only at start, unless allowable error parameters are exceeded. 



CEM CALl BRA TIONS 

PROJECT NAME Focus RTA ANALYZER SPAN 
PROJECT NUMBER co 50000! 
DATE 1019197 THC 25000• 
RUN NUMBER #3 (RTAN) 
START TIME 09:57 
STOP TIME 10:33 

CALl BRA TION ERROR SYSTEM BIAS CHECK 

I GAS CAL. GAS ANALVZER: CAL :PRETEST POST TEST 
.CYLINDER VALUE RESP ERROR SYSTEM SYS. BIAS SYSTEM SYS. BIAS DRIFT 

NUMBER {%or PPM} (% or PPM} (% SPAN} RESP. (%SPAN} RESP. (%SPAN} {%SPAN} 
CO zero o: 130 -0.26 130 0' 300 -0.34 -0.34 
!CO low 0 
·co mid 17540: 17710 -0.34 1n1o 0. 17820 -0.22 -0.22 
co hi 400201 40330! -0.62 I 
THC zero 0 10' -0.04 10 O; 150 -0.56 -0.56 
THC low 3040i 2970' 0.28 
THC mid 5160' 4980 0.72 4980 0 4940• 0.16 0.16 

,THe hi 8460 8300 0.64 

Correction factors 

:co Avg. Cone 215 0.99943 
' 
iTHC Avg.Conc . 80 . 1.os73n 
I I 

I 

·' Calibration error =((cal. gas value- analyzer resp) I analyzer span) • 100: allowable error :i: 2 % , ± 5 % for THC 

System Bias= ((analyzer resp- system resp) I analyzer span) • 100: allowable error ± 5% 

Drift= ((pretest sys resp- post test sys resp) I analyzer span) • 100: allowable error ± 3% 

Sys Bias (pre and post) must be performed on each run: To determine Drift. 
Use zero gas and either mid or hi cal gas, choose cal gas closest to measured stack concentration. 

Drift must be performed every hour on THC 

Calibration Error is performed only at start. unless allowable error parameters are exceeded. 

-
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INTERNATIONAL TECHNOLOGY CORPORATION 
KNOXVILLE -AIR QUALITY SERVICES 

ROTAMETER CALl BRA TION SPREADSHEET 
PRIMARY STANDARD: GILIBRATOR 

ENCLOSURES DENOTE INPUT DATA 

ROTAMETERID 

CALIBRAnON STANDARD: PRIMARY 

GIL-1 

CALIBRATED BY: 

AMBIENT TEMPERATURE (F): 

CALIBRATION STANDARD ID: 

DATE CALIBRATED: 

• Rotameter 
Setting 

0 
5 
10 
15 
20 
25 

AMBIENT PRESSURE (In Hg): 

10-7-97 

GAS VOLUME 

Rotameter 
Setting 

Corrected 

0.00 
4.84 
9.67 
14.51 
19.35 
24.19 

1
Gas Volume 
Measured 
(cc/min) 

0 
1764 
2970 
4220 
5494 
6818 

REGRESSION ANALYSIS 

K.KINDER 

75.2 
29.23 

Gas Volume 
. Measured 

Corrected 
(cc/min) 

0.00 
1706.58 
2873.32 
4082.62 
5315.15 
6596.05 

Regression Output: :Calibration Curve I 
Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient( s) 
Std Err of Coef. 

Flow Correction = 

213.575 
158.383 

0.997 
6.000 
4.000 

265.886 
7.827 

8------------------------
' c: 
I ·e ~~~a.-
, (J -g i 
' 0 11:1 I 

I 0 111 4-
- :::J I 

: ~ _g I. 

I ~~--2-
. (!) : 

0~-----------------------
0 5 10 15 20 25 30 

Rotameter Settings 

Rotameter Rate (corrected)* 265.886 + 213.575 

-· 



INTERNATIONAL TECHNOLOGY COlllORATION 
KNOXVIIJ..E - AIR QUALITY SERVICES 

VOST BOX CALIBRATION SPREADSHEET 
PRIMARY STANDARD: WET TEST METER 

I!HCLOSUUI DIQIOTI!INPUT DATA 

VOST II)X In 405:!0 I 
CAUBRAlDN STANDARD: PRIMARY 

CALIIRATION STANDARD ID: WN- t 

DAlE CAUlllATED: I 7-30-97 

Calibrated 
Orifice 

Dei111H 

20 
50 
.50 
7.5 

Tem pen lure 
(P) 
Tw 

61.0 
68.0 
68.0 
68.0 

Time 
(mia) 

13 . .$000 
6.5500 

13.0600 
9.3800 

Gu Volume 
Metered 

((tl) 

0.2.$ 
0.2.$ 

0 . .5 
0 . .5 

laler 
(P) 
Tdi 

71.0 

73.0 
15.0 
76.0 

Gamma 

(YJ 

1.0531 
1.08.$8 
l.07.f4 
1.0622 

AvsY 

1.0689 

1.0489 
1.0889 

GAS VOLUME 

TEMPERATURE 

CALCULATIONS 

CAl..IBRATED BY: 

AMBIENTTEMPERAltJRE (P): 
AMBIENT PRESSlJRE (Ia Ha): 

Gas Volume 
Corrected 

(&3) 
Vw 

0.2.$0 
0.2.$0 
0.$00 
0.500 

Outler 
(F) 
Tdo 

7).0 

75.0 
76.0 
77.0 

Y- Ralio ofA&:cuacyofWetTeatMeter Toleraace • +I- 0.02 

Della H@ - Orifoce Preuure Differelllialtbar Yields 0.7.5 CPM 
of Air at 70 Dearees F ud 29.92 111ches of Mercury 
Tolora11ce • +I- 0.20 

T. G.eg 

Gu Volume 
C.B. Meter 

(&3) 
Vd 

0.2613 
0.2684 
0 . .5297 
0 . .5227 

A venae 
Coattol Boll 

(F) 
Td 

72.0 
74.0 
15.5 
76 . .5 

Is Untt Wttt11n Ca~l~tb::::raL..tt-fo'-n;....T,...o~ler-"'-an....,ces~,.?'-:: .. , so, .. .,.,@~ 
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INI'ERNATIONAL TECHNOLOGY CORPORATION 
KNOXVILLE - AIR. QUALITY SERVICES 

VOST BOX CALIBRATION SPREADSHEET 
PRIMARY STANDARD: WET TEST METER 

l!l'ICLOSUilES DI!I'IOTI! I !'I PUT OAT A 

vosr BOX ID: 4Q'I:ll I 
CAI.JBRATDN SI'ANDARD: ~PIUMAR=:"":":'":;:,y~'-~ 

CAUIRATION SI'ANDARD [!): WT'M-1 

DAlE CAUlltATED: L.j _..:;10;;..~.,.;.;..-_97'-'---' 

Cal ibn ted 
onr~ee 

DdtaH 

20 
$0 
$0 

75 

Gn Volume 
Mete reel 

(ftl) 

0.~$ 

0.2$ 
0.$ 
0.$ 

GAS VOLUME 

TEMPERATURE 

Tempenllare 
(f) 
Tw 

66.0 
66.0 
66.0 
66.0 

Time 
(min) 

$.9000 
3.1000 
6.6000 
4.6000 

Inlet 
(f) 
Tdi 

7$.0 
7S.O 
75.0 
15.0 

Gamma 
(Y) 

l.0631 
1.0631 
1.0633 
1.06-H 

l.06H 

l.0434 
l.0834 

CALCULATIONS 

CAUBRATEO BY: 

AMBIENT TEMPERATURE (P): 
AMBIENT PR£SSt.JRE (la HJ): 

Ga1 Volume 
Corrected 

(ftl) 
Vw 

0.2$0 
0.2$0 
0.$00 
0 . .500 

Oullet 
(P) 
Tdo 

1$.0 

7$.0 
76.0 

Y -lblio ofAceuaeyofWetTe.tMt~~n Tole-riQee .. +1- 0.02 

Della H@- Orir~~te Pressure Diffcrealialthat Yieldi0.7S CFM 
o( Air II 70 De,rees P aad !9. n (aches o( Mercury 
Tolonnce • +1- 0.20 

Is UM W•thln Cahbrat•on Tolerances? !YES 
1-..:;:...:....____.1 

T. Greg 

Gas Volume 
C.B. Meter 

(ftl) 
Vd 

0.~613 

0.2613 
0 . .52:!7 
0.$2:!1 

Ave-rage 
Control Box 

(f) 
Td 

7.5.0 
7$.0 

75.$ 

Calibrator Siaaature: __ ~~~••••l "••"""----------------
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INTERNATIONAL TECHNOLOGY COlU'ORATION 
KNOXVUl..E- AIR QUALITY SERVICES 

VOST BOX CALIBRATION SPREADSHEET 
PRIMARY STANDARD: WET TEST METER 

ENCLOit/QI DENOTE INPUT DATA 

vosr sox ID: 40621 
CAUBRA'IDN STANDARD: PIUMARY 

CAUSATION STANDARD ID: WTM-1 
DAlE CAUBRATED:l L. _..;S;;...-..:::22:..-...;97..;.__. 

Calibrated 
Oriface 

Delli H 

20 
50 
so 
75 

Tem peruure 
(F) 
Tw 

66.0 
66.0 
66.0 
66.0 

Time· 
{mia) 

11.9000 
6.5C''l0 

12.2000 
9.3000 

GAS VOLUME 

Gas Volume 
Metered 

(ftl) 

0.2.5 
0.2.5 

0 . .5 
0.5 

TEMPERATURE 

Coaaol Box 
!aiel 
(F) 
Tdi 

71.0 
7.5.0 
78.0 
ao.o 

CALCULATIONS 

Gamma 
!Y) 

1.0508 
l.0508 
l.0784 
1.07H 

AvaY I 

1.06311 

1.0438 
1.0838 

CALIBRATED BY: 

AMBIENTTEMPERAnJRE (P): 
AMBIENT PRESSURE (Ia Ha): 

Gu Volume 
Corrected 

(Ed) 
Vw 

0.2.50 
0.2.50 
0.500 
0 . .500 

Outlet 
(F) 
Tdo 

74.0 
71.0 
ao.o 
82.0 

Y- Ratio ofAceuueyof WetTt~~tMet~~r Tolt~raace • +I- 0.02 

Delta H@ - Orirace Pressure Differential that Yields 0. 7.5 CFM 
of Air at 70 Dearees F and ~9.92 laches of Mercury 
Toloraace .. +1- 0.20 

Is Untt Withtn Cahbrat1on Tolerances? ._IYE~S-.....J 

T.Greg 

Gas Volume 
C.B. Meter 

(ftl) 
Vd 

0.259.5 
0.2.578 
0 . .5262 
0.5227 

Avtonae 
Coatrol Box 

(F) 
Td 

12 . .5 
76.0 
79.0 
Sl.O 
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INTEllNATIONAL TECHNOLOGY COlU'OR.ATION 
KNOXVUl.E - Allt QUALITY SERVICES 

VOST BOX CALIBRATION SPREADSHEET 
PRIMARY STANDARD: WET TEST METER 

IHCI..OSUUS OI!MOTI!IMPUT DATA 

VOST a:>X ID 40621 CALIBRATED BY: 
CAUBRATDN SfANDARD: PlUWARY 

CAUBlATION SfANDARD ID: \VOol-1 
DATE CAU!RAlED: 10-9-97 

Calibra led 
Orifice 

Delli H 

20 
50 
50 

" 
raror 

Temperature 
(P) 
Tw 

66.0 
66.0 
66.0 
66.0 

Time 
{mia) 

.5.8000 

6.5000 
4. 7000 

Gas Volume 
Metered 

(lt3) 

0.25 
0.25 

0.5 
o.s 

I a let 
(P) 
Tdi 

77.0 
77.0 
71.0 
79.0 

Gamma 
{Y) 

1.0671 
l.OS37 
1.0702 
1.0722 

AvsY 

L.065S 

1.0458 
1.085& 

AMBIENT TEMPERA lURE (P): 
AMBIENT PRESSURE (Ia f4): 

GAS VOLUME 

Gu Volume 
Correcled 

(ft3) 
Vw 

0.250 
0.250 
0.500 
0 . .500 

TEMPERATURE 

77.0 
7&.0 
79.0 
ao.o 

CALCULATIONS 

Y- Ralio ofAocuaeyofWetTestMerer Toleruc:e = +/- 0.02 

Del" H@ - 0 rifx:e Preuure Dilrerntial tbal Yields 0.15 CFM 
of Aiw at 70 Dearees P a ad :9.92 locbes of Mercury 
Toloraace • +1- 0.20 

Is Unit Wittln Calibration Tolerances? ._!YE....::..;;;S_-J 

T.Greg 

Gas Volume 
C.B. Meter 

(ft3) 
Vd 

0.2613 
0.2518 
0.5221 
0 . .5227 

Av~rage 

Coatrol Boz 
(F) 
Td 

11.0 
71.5 
1&.5 
79.5 

c ....... ,, "''"'"'~ App~ ... "''""'------·--------

-
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Scott Specialty Gases, Inc. 

1290 COMBSRMERB STREET Shipped 
l='roml TROY HI 48083 

Phone: e:0-589-2950 Fax: 810-589-2134 

C E R T I F I C A T E 0 p ANALYSIS 
·---------------------------------------~--------------------"---~----·--

C A E INS'l'RlJMEN'r RBN1.'AL 

246 WOODWORK ~~E 

?ALA TINE IL 60067 

PROUEC1' #: OS·92250·007 
PO#: 14650-71500 
ITEM 1: 05021454 2AL 
DATE: 2/08/96 

CYLIN~ER tf: ALM066835 ANALYTICA.:. ACCURACY: •/-l'o 
FILL PRESSURE: 202~ PSI 
BLEND TY?E : l\Ct.~LE~ll: :-tAS':'ER GAS 

COMPONENT 
CAKBON MONOXIDE 

REQUES'l'ED GAS 
CONC MOLES 

--. NITROGE~~ 
4. \ 

BALANCE 

ANALYSIS 
(MOLES) 

4.002 \ 
BALANCE 

ACUBL~ND ~~3TER GAS 

AL~0h6o37 AU~066B63 

ANALYST: Sllt\b 
( 

I'LUMS1EAOII L~E. "E~NSYL'iANIA · TROY. ~·CHIG"·I: HOUSTON. TEXAS: OUR11AM. NORTI'1 C.A14Q.INI\ 
;cvr'" PlAINI=l£LO. NEW JE;:IIOE·• • ~l'lE~ONT. CA' .. Ii:OR'-!IA · WAKEI=IQ.O, NAUAC~UIITT& • lONOMONT, CO..OI'IJ\00 

BATON r'IOUGE. LOUISIANA 



:- COR?·I 3 
PAGE :1 

Scott Specialty Gases, Inc. 

1290 COMBE~RE STREET Shipped 
From: T~OY MI 48083 

Phone: 810-589-2950 

C E R T I F I C A T E 

C !, E INSTRl~!El<t"T RSN:'AL 

~46 WCODWORK LANE 

?ALA::'DlE !L 60067 

0 p 

Fax: S:0-589-213~ 

ANALYSIS 

PROJECT #: 05-9225C-009 
PO#: 14650-'7:500 
ITE~ #: 0502:454 2AL 
CATE: 2/08/96 

C'"f!JINDER #: ALM065480 Al~ALY':'ICAL ACCUP.ACY: +/ -1% 
F:LL P~ESSURE: 1990 PSI 
BLEND ·rY?E : ACC~LEND MASTER GAS 

COMPONENT 
CAR!iON MCNOXIDE 

--....._ ~JI':'ROGEN 

ACUBLEND MA37ER GAS 

REQU.IlSTED GAS 
CO!lC NOLIZS 
1.75 ~ 

BALA.~CE 

ANALYSIS 
(MOLES) 

1.754 t 
~CE 

NttSYlV~~IIA i T~O'I'. r.IICII1GAN I llOl.STON, TEAAS I OI.J~. "'ORTH CAAO:.JWo. 
StY. I'~EMONT CA.LtfORNio\' WA~EFIE\.0. t.lASSi\CHuSErTS I LONGUONT. CO\.OilACO 
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Bag Sample Analytical Data 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Memo Report: Gas Bag Analyses for ACS RTA Runs 

From: A Groen~ ~ 
Three RTA runs were performed on two soil composites for Focus Environmental. Test 
RTA-2 was performed with heating to a temperature of700°F on the typical soil 
composite using air as the purge gas. Test RTA-1 was performed on the worst case soil 
composite, heating to a temperature of900°F, again with air as the purge gas. Test RTA­
N was also performed on the worst case composite, heating to 900 Of, with Nitrogen as 
the purge gas. 

Gas samples were drawn from the exhaust line of the RT A system using a 1 liter valved 
gas syringe. The samples were transferred to Tedlar gas bags and the gas bag was 
connected to an Mfi microcolumn GC. 

The Mfi GC has two parallel columns with an onboard sampling pump and gas sampling 
valves for each column. Column A is a molecular seive column capable of separating 
Hydrogen, Oxygen, Nitrogen, Methane, and Carbon Monoxide. Column B is a Porapak Q 
column column capable of separating Ethylene, Ethane, Acetylene, and Propane/Propylene 
from air and water vapor in the gas sample. The GC is capable of completing an analysis 
in under three minutes, allowing multiple analyses on a single sample at differing detector 
sensitivities or column conditions to cover possible ranges of sample concentrations. 

In test RTA-2, gas, samples were drawn during the run at soil temperatures of300, 400, 
500, 600, and 700 °F. For the other two runs, gas samples were drawn at soil 
temperatures at or close to 300, 450, 600, 750, and 900 °F. In some of the samples, the 
analyses were run at both high and medium gain detector settings. For the last run, the 

·..,_/ analyses at the medium rietector sensitivity were not recorded by the computer. 

The sample conccntrationsreportyed in the following table were calculated by external 
standard procedure based on a single nine component gravimetric gas standard mixture. 
Results are reported as ppm by weight of the analyte in the gas sample. Results are based 
on single point calibration but the mixture was analysed at a ten-fold dilution at the high 
detector sensitivity and at the normal concentration on the medium detector sensitivity. 

Reg10na1 O!fice 

3!2 Directors Dnve • Knoxville. Tennessee 37923-4799 • 615-690-3211 • FAX 615-690-3626 



Mn OC Data from Gu &.ga (e) 

SM!plet 
T..tRTA-2 TelltRTA-1 TelltRTA-N 

Tempenrture F 
300 300 300 

Hydrogen <1 3 34 

Oxygen OR(c) OR( c) OR(c) 

Methllne NO NO NO 

c.bon MonolOde NO 32 480 

P-" 1(a) 890 1000 8300 

Ethytene NO NO NO 

Ett.ne NO NO NO 

~ 
NO NO NO 

Prop~N{b) 
NO NO NO 

T.,.,.,....F 
400 .4!0 <45) 

2 HydnlQen 310 800 220 

Oxygen OR(c) 134000 129000 

....,_.. NO NO NO 

c.bon '.4onoldde 4800 5000 3eOO 

PW1(al 41300 89000 30000 

Elhylene 13 180 12 

Ehne 13 30 NO 

-- Acetylene NO NO NO 

~) 
NO 510 NO 

Temperature F 
500 800 800 

3 Hydrogen 1370 43eO 3100 

Oxygen 120000 104000 NR(d) 

....... 220 1830 800 

c.ban Monoldde 11400 30300 7075 

~1(a) 
84500 112000 secoo 

~ 
.:30 2580 500 

Ethane 39 170 80 

Acetylene NO 13 NO 

Pnlpene(b) NR(d} 8o400 2300 

Temperature F 
600 7SO 750 

4 H)'drogen 4170 9570 >5000 

Oxygen 105000 69000 85000 

Methane 1300 16700 10000 

carbon Monoldde 30300 47100 17500 

PeM 1(1' 93300 16e000 139000 

-----
Ethyler ... 1870 6700 2«10 

Ethane 104 2100 1400 

Ac:etttene 20 40 20 

PropMe(b) 4100 22800 13000 

Temperature F 
700 900 900 

5 Hydragein 8100 >10000 >5000 

Oxygen 83000 85000 68000 

Methane 7990 25200 16900 

Carbon Monoxide 44300 37400 11800 

PeiK 1(1} 131000 104000 69500 

Ethylene 3700 6800 2no 

Ethane 550 6000 5530 

kety1ene 40 30 2 

Propane(b) 8700 34500 25500 

(a) This peak is a combination of at leut meChane and CO, maybe alto C02 

(b) Thla peak Ia calcut.ted .. ptOpane but could be combined with Pf09Y1ene 

(c) lhll peak was out of range tor the giYen detector Mtllng 

(d) thll peak could not be calculated from the chromatogram 

(e) concentration• are given In parta per miHion by weight 

peaka reported u > saturated the detector at the available tenlitMty 
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Soil Sample Preparation Summary 

Constituent 001-S SP01-S SP02-S KP01-S SA02-S SA04-S 

Net Weight ("As Received") (lbs.) 46.5 39.5 43.0 43.5 39.5 50.0 
- - - -- ----- - ~ --~-· -~-- -~-- --- - - -- -- -- -~-~ -

Loss by Air Drying (lbs.) 3.0 2.5 3.5 2.5 3.0 4.5 
-- ---- ---- - - - ~ -- - --- -- -- -

Percent Loss by Air Drying (%) 6.5 6.3 8.1 5.7 7.6 9.0 
- - - --- - - - - - ___ """ ---- = -:_ - - -~- -- -- -- -- --- ~- -=::c --- -_;_ -- - -c ...... -r -·.--

Weight of Screened Debris (lbs.) 10.0 5.0 7.5 6.0 5.5 6.5 
- -- - - -

Weight of Screened Soil (lbs.) 33.5 32.0 32.0 i 35.0 31.0 39.0 
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Calculation of Total Oioxin/Furans and TEQ • Worst Case Soil 

Dkuons 

TCDOs (total) 0 0.038 < 0.007 NO 0.002 NO 
,[ 

2,3, 7,8-TCDO 1 0.004 3.70E-03 < 0.007 NO 0.002 NO O.OOE+OO 

PeCODs (total) 0 0.043 < O.D19 NO < 0.002 NO 

1,2,3,7,8- PeCDD 0.5 0.010 5.05E-03 < 0.019 NO O.OOE+OO < 0.002 NO O.OOE+OO 

HxCDDs (total) 0 1.040 0.647 < 0.002 NO 
I 

1 ,2,3,4,7,8-HxCDD 0.1! 0.022 2.16E-03 0.009 8.79E-04 < 0.002 NO O.OOE+OO 

1 ,2,3,6,7,8-HxCDD 0.1 0.134 1.34E-02 0.110 1.10E-02 < 0.002 NO O.OOE+OO 

1 ,2,3.7,8,9-HxCDD 0.1 . 0.072 7.15E-03 0.064 6.42E-03 < 0.002 NO O.OOE+OO 

HpCOOs (totals) 0 7.430 10.270 0.014 

1 ,2,3.4.6.7.8-HpCOO o.otl 4.050 4.05E-02 5.963 · 5.96E-02 0.007 7.03E-05 

OCDO 0.001. 31.550 3.16E-02 30.388 3.04E-02 0.057 5.70E-05 
I 

Ew:ans li '"'"-;; 4,. 

TCDFs (total} 0 0.628 0.514 < 0.002 NO 

2,3,7,8-TCOF 0.1 0.151 1.51 0.164 1.64E-02 < 0.002 NO O.OOE+OO 

PeCOFs (total) 0 0.669 0.337 < 0.002 NO 

1,2,3,7,8-PeCOF 0.05 0.019 9.60E-04 0.021 1.04E-03 < 0.002 NO O.OOE+OO 

2,3,4,7,8-PeCOF 0.5 0.067 3.33E-02 0.071 < 0.002 NO O.OOE+OO 

HxCDFs (total} 0 1.240 0.975 < 0.002 NO 

1 ,2,3,4, 7,8-HxCOF 
'I 

0.261 2.61E-02 0.255 0.002 NO O.OOE+OO 0.1 i < 

1,2,3,6,7,8-HxCDF 0.1 0.057 5.73E-03 0.104 .. ,. < 0.002 NO 
'r 

2,3,4,6,7 ,8-HxCDF 0.1 0.026 2.60E-03 < 0.011 NO O.OOE+OO < 0.002 NO 

1 ,2,3,7,8,9-HxCDF 0.11 0.004 3.80E-04 0.013 1.28E-03 < 0.002 NO 

HpCDFs (totals) 0 1.870 0.681 < 0.002 NO 

1 ,2,3,4,6, 7 ,8-HpCDF 0.01 0.559 5.59E-03 0.608 6.08E-03 < 0.002 NO 

1 .2.3.4,7,8,9-HpCDF 0.01 0.098 9.80E-04 0.074 7.38E-04 < 0.003 NO O.OOE+OO 

OCDF 0.001 1.960 1.96E-03 0.655 6.55E-04 < 0.002 NO O.OOE+OO 

IOIALS.._(),Igl~ 

':::;;.- - PCDDs 40.1 41.3 0.071 

-PCDFs 6.4 3.2 < 0.009 

• PCDDIPCDFs 46.5 44.5 0.071 

- TCDDeq 0.2 0.2 0.0001 

NO = Non Detect 

l"'otes: 
a) TEF = Toxicity Equivalency Factor (from EPA/625/3-89/016, March 1989) 

b) TCOO eq is the 2.3,7,8-TCDD Equivalence. These values are calculated by multiplying the measured concentration by the 
"TEF" for each congener. Non-detect values are not considered. 

c) Total PCOOs and PCDFs were calculated by summation of all"totals~ isomers that were detected. If all the "totals" isomers 
were nondetect. then the detection limits were summed and the result reported as a '1ess than" value. 
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Calculation of Total Dioxin/Furans and TEQ - Typical Case Soil 

TCOOs (total) 0 5.520 1.010 < 0.003 NO 

2.3.7.8-TCOO 0.039 3.90E-02 < 0.006 NO O.OOE+OO < 0.003 NO 

PeCOOs (total) 0'' 5.930 0.843 < 0.004 NO 

1 .2.3,7,8- PeCOO 0.511 0.218 1.09E-01 0.065 3.26E-02 < 0.004 NO O.OOE+OO 

HxCOOs (total) o. 6.680 7.675 < 0.003 NO 

1 .2,3,4,7,8-HxCOO 0.1! 0.315 3.15E-02 0.102 1.02E-02 < 0.004 NO O.OOE+OO 

1 ,2,3.6, 7 .8-HxCDO 0.1 : 0.732 7.32E-02 0.864 8.64E-02 < 0.003 NO O.OOE+OO 

1 ,2,3, 7,8,9-HxCDO 0.1 0.858 8. 0.677 6.77E-02 < 0.003 NO 

HpCODs (totals) 0 15.010 21.244 < 0.005 NO 

1 ,2,3.4,6, 7 ,8-HpCDO 0.01 7.570 7 11.789 1.18E-01 < 0.005 NO 
: 

OCDD 0.001 28.490 2.65E-02 69420 6. < 0.005 NO 

Eumm 

'"'\ TCOFs (total) 0: 7.730 4.269 < 0.003 NO 

-· 2,3.7.8-TCOF 0.1 1.390 1 .39E-01 0.924 9.24E-02 < 0.003 NO 

PeCOFs (total) 0 7.530 3.651 < 0.003 NO 

1 ,2,3.7,8-PeCDF 0.05 0.237 1 '1 0.112 5. < 0003 NO O.OOE+OO 

2,3,4,7,8-PeCDF 0.5 0.477 2.39E-01 0.332 1 .66E-01 < 0.003 NO O.OOE+OO 

HxCDFs (total) o' 6.000 3.170 < 0003 NO 

1 ,2,3,4, 7,8-HxCOF 0.1 1.500 1 .50E-01 1.033 1.03E-01 < 0.003 NO O.OOE+OO 

1 ,2,3,6,7,6-HxCOF 0.1 0.363 3.63E-02 0.314 3.14E-02 < 0.003 NO O.OOE+OO 

2,3,4.6, 7 ,8-HxCOF 0.1; 0.647 6.47E-02 0.284 2.84E-02 < 0.003 NO 

1,2,3,7,8,9-HxCOF 0.1 i 0.017 1.68E-03 < 0.013 NO O.OOE+OO < 0004 NO 

HpCOFs (totals) 0 4.140 2.135 < 0.003 NO 

1.2.3,4,6,7.8-HpCDF 0.01 I 2.220 2.22E-02 1.838 1 .84E-02 < 0.003 NO O.OOE+OO 

1 .2.3.4,7,8.9-HpCDF 0.01 0.161 1 .61E-03 0.123 1.23E-03 < 0003 NO O.OOE+OO 

OCDF 0.001 1.900 1 .90E-C 1 1.312 1.31E-03 < 0.005 NO O.OOE+Ol) 

. ==--=-----=:::-::::::::-=-=--=-=~- ---- -::---c-::::_~---:::~==---

IQIALS_ ()lglk9i ~ 

- PCODs 61.6 100.2 < 0.020 

- PCDFs 27.3 14.5 < 0.016 

- PCOO/PCOFs 88.9 114.7 < 0.036 

- TCOOeq 1.1 0.8 0 

NO = Non Detect 

~; 

a) TEF = Toxicity Equivalency Factor (from EPA/625/3-89/016, March 1989) 

b) TCOD eq is the 2.3.7,8-TCDD Equivalence. These values are calculated by multiplying the measured concentration by the 
"TEF" for each congener. Non-detect values are not considered. 

c) Total PCDOs and PCOFs were calculated by summation of all "totals" isomers that were detected. If all the "totals" isomers 
were nondetect. then the detection limits were summed and the result reported as a "less than· value. 

OIOXTYPWK4 December 1997 119603 



Calculation of Total Dioxin/Furans and TEQ - RTA1 (Worst Case Soil, 900 °F, Air Purge) 

TCDDs (total) 

2,3,7,8-TCDD 

PeCDDs (total) 

1,2,3,7.8- PeCDD 

HxCDDs (total) 

1,2,3,4,7,8-HxCDD 

1,2,3,6, 7 ,8-HxCDD 

1,2,3. 7.8,9-HxCDD 

HpCDDs (totals) 

1,2,3,4,6,7,8-HpCDD 

OCDD 

Eurans 

TCDFs (total) 

2,3, 7,8-TCDF 

PeCDFs (total) 

1 ,2,3, 7,8-PeCDF 

2,3,4, 7 .8-PeCDF 

HxCDFs (total) 

1,2,3,4, 7 .8-HxCDF 

1 ,2,3,6, 7,8-HxCDF 

2,3,4,6, 7,8-HxCDF 

1 ,2,3, 7 ,8,9-HxCDF 

HpCDFs (totals) 

1,2,3,4,6, 7,8-HpCDF 

1.2,3,4. 7,8,9-HpCDF 

OCDF 

IQIAI.S JJ.Ig/kgl( c) 

- PCDDs 

- PCDFs 

- PCDDIPCOFs 

- TCDD eq 

NO = Non Detect 

Notes; 

0 

1 

0 
0.5 

0 

0.1 

0.1 

0.1 

0 

0.01 

0.001 

0 

0.1 

0 

005 

0.5 

0 
0.1 

0.1 

0.1 

0.1 

0 

0.01 

0.01 

0.001 

0.038 

0.004 

0.043 

0.010 

1.040 

0.022 

0.134 

0.072 

7.430 

4.050 

31.550 

0.628 

0.151 

0.669 

0.019 

0.067 

1.240 

0.261 

0.057 

0.026 

0.004 

1.870 

0.559 

0.098 

1.960 

40.1 

6.4 

46.5 

< 0.004 NO 

3.70E-03 < 0.004 NO O.OOE+OO 

< 0.004 NO 

5.05E-03 < 0.004 NO O.OOE+OO 

0.076 

2.16E-03 

1. 

4.05E-02 

3.16E-02 

0.006 

0.005 

0.012 

0.198 

0.039 

0.144 

< 0.003 NO 

6.00E-04 

5.00E-04 

1.20E-03 

3.90E-04 

1.44E-04 

< 0.003 NO O.OOE+OO 

0008 

< 0.002 NO O.OOE+OO 

3.33E-02 < 0.002 NO 0 OOE+OO 

0.013 

2.61E-02 

5.73E-03 

2.60E-03 
1 3.80E-04 

0.20 

< 0.002 NO O.OOE+OO 

< 0.002 NO O.OOE+OO 

< 0.002 NO O.OOE+OO < 

< 0.002 NO O.OOE+OO < 

0.010 < 

< 0.002 NO O.OOE+OO 

< 0.002 NO O.OOE+OO < 

0.005 S.OOE-06 < 

0.43 

0.04 

0.47 

0.003 

a) TEF = Toxicity Equivalency Factor (from EPN625/3-89/016, March 1989) 

5.530 

0.091 

7.160 

0.330 

30.350 

1.270 

1.630 

4.530 

52.220 

19.360 

28.470 

8.390 

0.940 

5.670 

0250 

0360 

4.130 

0.390 

0.120 

0.080 NO 

0.120 NO 

0.460 NO 

0.940 

0.540 NO 

0.500 NO 

123.7 

19.2 

142.9 

b) TCDD eq is the 2.3. 7.8-TCDD Equivalence. These values are calculated by multiplying the measured concentration by the 
''TEF" for each congener. Non-detect values are not considered. 

c) Total PCDDs and PCDFs were calculated by summation of all"totals" isomers that were detected. If all the "totals" isomers 
were nondetect. then the detection limits were summed and the result reported as a "less than" value. 
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1.65E-01 

1.27E-01 

1.63E-01 

4.53E-01 

1.94E-01 

2.85E-02 

9.40E-02 

1.25E-02 

1 BOE-01 

3.90E-02 

1.57 
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Calculation of Total Dioxin/Furans and TEQ - RTAN (Worst Case Soil, 900°F, Nitrogen Purge) 

DHWim 

TCDDs (total) 0 0.038 < 0.002 NO 3.870 

2.3, 7,8-TCDD 1 ' 0.004 3.70E-03 < 0.002 NO O.OOE+OO 0.100 1.00E-01 

PeCDDs (total) 0 0.043 < 0.002 NO 11200 

1,2,3,7.8- PeCDD 0.5 0.010 505E-03 < 0.002 NO O.OOE+OO 0.770 3.85E-01 

HxCDDs (total) 0 1.040 0.059 22.770 

1 ,2,3,4,7,8-HxCDD 0.1
1 

0.022 2. 0.004 4.00E-04 0.900 9.00E-02 

1.2.3,6,7.8-HxCDD 0.1 0.134 1 0.003 3.00E-04 1.330 1.33E-01 

1, 2, 3, 7, 8, 9-HxCDD 0.1 0.072 7.15E-03 0008 8.00E-04 3.120 3.12E-01 

HpCDDs (totals) 0' 7.430 0.118 31.930 

1 ,2,3,4,6,7,8-HpCDD 0.01 4.050 4 05E-02 0.038 3.80E-04 12.400 1.24E-01 

OCDD 0.001' 31.550 I 3.16E-02 0.086 8.60E-05 20.980 2.10E-02 

E.umla I .......... 
' TCOFs (total) 0 0.628 < 0.002 NO 3.660 

,· -./ 

2,3,7,8-TCDF 0.1 1 0.151 1.51E-02 < 0.002 NO O.OOE+OO 0.560 i 5.60E-02 

PeCDFs (total) 0 0.669 < 0.002 NO 0.720 

1 ,2,3,7.8-PeCOF 0.05 0.019 9.60E-04 < 0.002 NO O.OOE+OO 0.090 4.50E-03 

2,3,4, 7,8-PeCOF 0.5 0.067 3.33E-02 < 0.002 NO O.OOE+OO 0.160 8.00E-02 

HxCOFs (total) 0 1i 1.240 < 0.002 NO 1.370 

1 ,2,3,4, 7 ,8-HxCOF 0.1! 0.261 2.61E-02 < 0.002 NO O.OOE+OO 0.230 

1 ,2,3,6,7,8-HxCOF 0.1:1 0.057 5.73E-03 
I 

< 0.002 NO O.OOE+OO 0.059 5.90E-03 

2,3,4,6, 7 ,8-HxCDF 0.1 0.026 2.60E-03 < 0.002 NO O.OOE+OO 0.054 5.40E-03 

1 ,2,3,7,8,9-HxCOF 0.1 :! 0.004 ' 3.80E-04 < 0.002 NO O.OOE+OO < 0.060 NO O.OOE+OO 

HpCOFs (totals) 0 1.870 < 0.002 NO < 0.113 NO 

1 ,2,3,4,6,7,8-HpCOF 0.01 0.559 5.59E-03 < 0.002 NO O.OOE+OO 0.540 I 5.40E-03 

1,2,3,4,7,8,9-HpCOF 0.01 0.098 9.80E-04 0.004 4.00E-v5 < 0.130 NO O.OOE+OO 

OCDF 0.001 1.960 1.96E-03 0.004 4.00E-06 0.330 3.30E-04 

::::=::===----=---:~~=~=-=--..---=--~~ =-==----==-~_;c:._---:_==-

IOIALS (llg/kg) (c) 

- PCDDs 40.1 0.27 90.8 

- PCDFs 6.4 0.01 6.2 

- PCDDJPCDFs 46.5 0.28 96.9 

- TCDDeq 0.2 0.002 1.35 

NO = Non Detect 

~ 
a) TEF = Toxicity Equivalency Factor (from EPA/625/3-89/016, March 1989) 

b) TCDO eq is the 2,3,7,8-TCDD Equivalence. These values are calculated by multiplying the measured concentration by the 
"TEF" for each congener. Non-detect values are not considered. 

c) Total PCDOs and PCDFs were calculated by summation of all ''totals" isomers that were detected If all the "totals" isomers 
were nondetect. then the detection limits were summed and the result reported as a "less than" value. 
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Calculation of Total Dioxin/Furans and TEQ for RTA2 (Typical Case Soil, 70o•F, Air Purge) 

Dklxins '··<·d ·:/~ ;, ;, . ' 

TCDDs (total) 0 5.520 0.088 i 8.015 

2,3,7,8-TCDD 1 0.039 I 3.90E-02 0.005 5.00E-03·' 0.061 6.10E-02 

PeCDDs (total) 0 5.930 0.122 li 11.440 

1 ,2,3,7,8- PeCDD 0.5 0.218 1.09E-01 0.014 7.00E-03 1.120 5 60E-01 

HxCDDs (total) 0 6.680 0.373 
i\ 

22.370 

1,2.3,4.7,8-HxCDD 0.1 0.315 3.15E-02 0.015 1.50E-03 · 0.610 6.10E-02 

1,2,3,6,7 ,8-HxCDD 0.1 0.732 0.024 2.40E-03'; 1.650 1 65E-01 

1,2,3, 7,8,9-HxCDD 0.1 0.858 0.070 7.00E-03
1! 2.840 2.84E-01 

HpCDDs (totals) 0 15.010 0.288 i: 30.220 

1 ,2,3,4.6, 7,8-HpCDD 0.01 '1 
7.570 0.117 1.17E-03 I 13.180 1.32E-01 

OCDO 0.001
1 

28.490 0.086 "'"'"1'"8.60E.:05il 23.140 2.31E-02 
'I 
I 

Ewans 'I 
TCOFs (total) 0 7.730 0.529 

.I 17.400 -· ti 

2,3, 7,8-TCOF 0.1' 1.390 1.39E-01 0.073 7.30E-03 i 2.380 2.38E-01 

PeCDFs (total) 0 7.530 0.150 
'I 

10.360 '! 
1,2,3,7,8-PeCDF 0.05 0.237 1.19E-02 0.021 1.05E-03: 0.410 2.05E-02 

2,3,4,7,8-PeCDF 0.5 0.477 2.39E-01 0.019 9.50E-03 [ 0.810 4.05E-01 

HxCDFs (total) 0 6.000 0.024 ·i 4.090 
I 

q 
1,2,3,4,7,8-HxCDF 0.111 1.500 1.50E-01 0.005 5.00E-04·i 1.020 1.02E-01 

1,2,3,6, 7 ,8-HxCOF 0.1 :; 0.363 3.63E-02 0.003 3.00E-04 0.280 2.80E-02 
! 

2,3,4,6,7,8-HxCDF 0.1 0.647 6.47E-02 0.003 O.OOE+OO, 0.360 3.60E-02 

1,2,3, 7,8,9-HxCDF 0.1:1 0.017 1 0.003 3.00E-04
1 

0.036 3.60E-03 

HpCDFs (totals) 
'I 

i! 0.749 0!1 4.140 0.010 

1,2,3,4.6,7,8-HpCOF 0.01 2.220 0.009 9.00E-05 1.210 
'I 

1,2.3,4.7,8,9-HpCDF 0.01 0.161 1.61E-03 < 0.011 NO O.OOE+OO < 0.870 NO 

OCDF 0.001 1.900 1.90E-03 < 0.017 NO O.OOE+OO 0.450 

. - -~-~ ~-_j~ 
~--- ---~,---

IOIALS (J,IgikgUc) 

• PCOOs 61.6 1.0 95.2 

'-::;/' 
-PCDFs 27.3 0.7 33.0 

• PCOO/PCDFs 88.9 1.7 128.2 

• TCOO eq 1.1 0.04 2.13 

NO = Non Detect 

~; 

a) TEF = Toxicity Equivalency Factor (from EPA/62513-89/016. March 1989) 

b) TCOD eq is the 2,3,7,8-TCDD Equivalence. These values are calculated by multiplying the measured concentration by the 
"TEF" for each congener. Non-detect values are not considered. 

c) Total PCDDs and PCDFs were calculated by summation of all"tolals" isomers that were detected. If all the "totals" isomers 
were nondetect. then the detection limits were summed and the result reported as a "less than" value. 
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Mass Balance for RTA1 Test Run 

Soil Matrix 
Soil Temperature (°F): 
Purge Gas: 

Parameter 

Worst Case Soil (SC1) 
900 
Air 

1:-J:·:. CON~E~TRATIQN~S~~~~~ 

Ash 

Water 

Carbon 

Hydrogen 

Sulfur 

Volatiles 

MASS 
Matrix Mass (gm) 

Ash 

Water (a) 

82.1' 
I 

9.08( 
I 

8.13 i 

94.54 

0.92 

3.371 

0.41 

0.15 

801.111 
I 

7.80' 

NM 

NM 

15,800 

) 

Carbon Partitioning Data 

Wt%of 
Starting Carbon 

Carbon Overhead 65.8 

0.46 Carbon in Treated Soil 34.2 

0.63 Carbon in Water 13.0 

57.99 Carbon in Organic 59.1 

10.1 Carbon in Offgas 3.3 
-

0.13 Recovery 109.5 

95.0 

0.54 92.7 

Carbon 83.51 28.56 49.34 65.8 72.0 See Above 

Hydrogen 

Sulfur 

Notet: 

3.08 

1.28 

3.39 8.59 

1.27 0.11 

a) The mass of water in the impinger is the change in impinger water mass during the test. 

(b) 

(b) 

b) The mass overhead and recoveries for hydrogen and sulfur indicate sample nonhomogeneity. 

(b) 

(b) 

c) The density of the impinger water was assumed to be equal to 1.0 g/ml for the calculation of constituent mass. 
d) NM - Not Measured 
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Mass Balance for RT AN Test Run 

Soil Matrix: 
Soil Temperature ("F): 
Purge Gas: 

Parameter 

CONCENTRATIONS 

Ash 

Water 

Carbon 

Hydrogen 

Sulfur 

Volatiles 

Matrix Mass (gm) 

Ash 

Water (a) 

Carbon 

Hydrogen 

Sulfur 

Volatiles 

Notes: 

Worst Case Soil (SC 1) 
900 

Nitrogen 

9.08 

6.13 

0.30 

0.13 

7.74 

841.11 

92.95 

83.23 

3.07 

1.28 

1.53 

3.02 

0.16 

0.12 

3.54 

801.24 

13.00 

25.67 

1.36 

1.02 

NA 

15,500 

25 

NM 

11.18 

NM 

0.02 

28.2 

64.21 

5.73 

11.12 

25.32 

2.26 

0.07 

Carbon Partitioning Data 

Carbon Overhead 

Carbon in Treated Soil 

Carbon in Water 

Carbon in Organic 

9arbon in Offgas 

Wt% of 
Starting Carbon 

69.2 

30.8 

13.4 

30.4 

2.7 

Recovery 77.4 

86.0 

69.2 43.9 
·~ 

55.7 73.6 

20.3 66 

a) The mass of water in the impinger is the change in impinger water mass during the test. 
b) The density of the impinger water was assumed to be equal to 1. 0 g/ml for the calculation of constituent mass. 
c) NM - Not Measured 
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Mass Balance for RTA2 Test Run 

Soil Matrix: 
Soil Temperature (•F): 
Purge Gas: 

Parameter 

CONCENTRATIONS 

Ash 

Water 

Carbon 
' 
' Hydrogen 
I 

Sulfur 
' 

Volatiles 

MASS 

Typical Case Soil (SC2) 
700 
Air 

Starting Treated 
Soil Soli 

(wt%) (wt%) 

-· .• . 

' 79.91 90.71 
' 11.6 1.95 1. 

5.731 4.89. 

< 0.01 0.23 
! 

0 13 0.14! 

884: 6.45 I 

~. ~, .. .. -.. 
': ~.' ,J .. 

·lmplnger> · Organic 
Water ·: Layer 
(mg/1) (wt%) 

.. ... . ~ ,_ .. 

NA I NM 
I 

I NA I NM 

2,880 NM 

NM 

22 NM 

NM NM 

... -·--

) 

Carbon Partitioning Data 

Wt%of 
Starting Carbon 

Carbon Overhead 27.4 

Carbon in Treated Soil 72.6 

Carbon in Water 3.6 

Carbon in Organic NM 

Carbon in Offgas 3.5 

Recovery > 79.7 

' . % % % 

Matrix Mass (gm) 982.2 835.38 701 : NM l_pv~rf1ead _ _ ~ondensable _ Recove!')' 

Ash 784.91 757 77 NM NM 3.5. . - .... 96.5 
I ' 

Water (a) 113.94 i 16.29 141.5 i NM ,. 85.7 - - - ... 138.5 

Carbon 56.28 i 40.85 
' 

2.021 NM 27.4' (b) . See above 
\ I 

I 
Hydrogen 0 10 i 1.92 NM I NM (c) ; (c) . (c) 

I 
Sulfur 1.23 1.17 i o.o2; NM 4.7: 1.3 96.5 

' :I 37.9: Volatiles 86831 53.88. NM I NM NM NM I 

Notes: 
a) The mass of water in the impinger is the change in impinger water mass during the test. 
b) Srnce the organic layer could not be collected in this test run, the condensable carbon could not be measured. 
c) The mass overhead and recoveries for hydrogen indicate sample nonhomogeneity. 
d) The density of the impinger water was assumed to be equal to 1.0 g/ml for the calculation of constituent mass. 
e) NM - Not Measured 

RECRTA2WK4 January 1998 119603 



'-:. -· 

RTA1MTLS WK4 

Metals Recovery - RTA 1 

, :: :·::. M&taas Concefrtratlons . 
· "' ~~:St.arongsoti , . -Tn.at8d SOli .~ 

Analyte _ · <:;r·r~L::;~p~, ;_·; «;;;~T~1,~;,4·~~ 
TotaiMetals ,,,, .... ~ - ;,~ . ...,.~ ~.:·• 

Aluminum i 5,590 4,880 

Antimony < 6.7 18.9 

~~enj_c _____________ .!_8 ___ ~-

Barium 1 297 1 540 

Cadmium , 16 19 

Calcium 14,300 i 16,600 

r-Chromium I 140 

Cobalt I 10 

S_()pper _ I 
1,440 

Iron I 11,600 r-------'----------

lead I 682 I 

Magnesium I 5,950 

~anese I 189 

Mercury I 2.2 

Nickel I 14 

Potassium I 1,010 I 

Selenium I 1.2 

Silver I 1.7 I 

Sodium T < 556 

Vanadium I 11 

Zinc i 476 
· :(ma)··~~r, --··; ·Mass of Metals . '~!\ .!~ ~/,. L~l._',,'f(t~<. 

5,742 

< 6.9 

4.9 

305 

16.3 

14,689 

112 

15 

! 1,450 

I 
I 

10,400 

1,240 --
5,760 

199 

< 0.1 

I 18 

786 

2.1 

8.7 

< 

: 
i 

-• 

I 

: 

I 

!I 
•I 

! 

I 

144 ! Chromium 95 II 
I 

10.5 
I 
I Cobalt 12.5 

> 

1,479 Coppe~ -----------------"-'-.C..:...::----1'-'-',2==2=-=9 _____ _ 

233 

65 

150 

99 

96 
66 

120 

83 
11,916 74 .J~I'l - -------------------'-'-'-=-=-----__::8_,_::.8:_,1·.=3 _______ __._, 

701 150 Lead ____________ :.__=.__=---------'1_....,,0=-=5:.:1 __ ,__ ___ ...:..-=.-=-~ 

6,112 80 ~~g_f1esium ________ ~__:___c_::=-----------'4'-'-',8=-=8-'-1-__ ---------

194 ~~an~e=-=s~e--------~~----~16~9~------~ 
f--~ercury ____________ -~} __ _____ 0_. !__ ____ < _ 4 

Nickel 14.4 14.9 104 --------

~ Po~aSS1Uf1l ___________ 1~ ~·0:.::3_._7 _____ ---=:666~ ______ ...:64~ 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

1.2 1.8 144 

- --- ________ 1:_:_.7; __ -----~74 ___ - --~_2?_ 
< 571 < 425 NA 

----~--------~- --- ------

10.8 7.9 73 --------------- ----------·- - ------- ---

489 864 177 
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RTANMTLS '!Vr<4 

Metals Recovery • RTAN 

· Metals eonCentrattons 
.. Starting SoD ,. l)aatad Soil 

Analyte SC1 ~:C:~RTAN 

Aluminum 5,590 -~~ 4,530 

~ntimony__ __ ~---r--~--6.7 13.0 
Arsenic 4.8 3.6 1-------- --- -------~ ---- --------~"---~ 

Ban~:~!ll_~-- ~Z"---~~ 336 __ 
Cadmium 16 17 
----~~- ---- -----~----~- ~- --- ~-----~-~ 

Calcium 14,300 16,600 

Chromium 140 \ 81 
~~:::.:.:.:.c=.:.:___ ____ _;___ __ --'- -------~-~---1 

~C~o~b=al~t--~-----------1_0c __________ ~1~0---l 
~~~-__________ __1,±49_ __ ,' ____ ..:..!1,."::060~--1 
~~on 11,60:..0 ____ 1"-'0:.!.:,2=-=0"-"0:c_---1 

Lead 682 ______ 7:....:8:.=9_--1 

Magnesium 5,950 3,190 

Manganese 189 127 

_M~r~ ______________ 22_ ---~-_O_J____ 
Nickel__ ____________ _1_~ __ , -~---1.:..::6:___.--t 

Potassium 1,010 656 

Selenium 1.2 1.6 

Silver 1.7 1.9 

Sodium < 556 I < 504 

~-----'V.:::a:..:.na~d::.:iu~m"-"--------,.-----..:1_._1_---'--__ ____:9~-=-5-....J ~ert: 
Zinc 476 487 --~'ia. • "' "' . ·.l.wn'IIJ . 

. ~--~ o;:,-; .. < . Jlass Of llefaJs tUIYI ·:. ;,:,. ,, .. 

Aluminum 5,722 

~A::.:.nt=im'-'-o::.:.n:J.y __ ~----- < 6.9 11.0 161 

~A.c..:rs:.:e:.:cn_icc.______ _ __ _ _ --~~- _ ---------~~0__ __ _ __ .§.! 
~riurn__ _ ________ 304 _________ 286 ________ 94 
Cadm_~·=·u~m_;___ ____ _ 16.3 14.7 

Calcium ___________ 14,_639 _____ 1~1_Q_8 _____ _ 

Chromium 143 69 1--':..:..c...:::.:..;.:..=.:.:.:___ _________ - --------

Cobalt 10.4 8.2 

90 
96 
48 

78 
~~_eQ_er:_ ______________ ~-1_.~?j_ -------~'!_ ______ ~ 

Iron _______________ 1_1)3_?? -----~§§§_ _______ ____!__3 

Lead __________ .§.9~~---- ___ __61.~- ----~--§)§_ 
t-M'!_~~S~l!_m ____________ 6,Q_91 ______ 2J11 ________ -~5 

~rtganese 193 ______ 10~ _______ 5§ 
ME;!rcury 2.3 < 0.1 < 4 

N1ckel 14.3 13.9 97 

Potass1um ______ 1.0_34 _______ 55~_ -------~?:4 
Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

< 

1.2 

1.7 

569 

10.7 

487 

:iecember ~ 99 7 

14 

1 6 

< 428 

8.1 

414 

111 

94 

NA 

75 

85 
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RT A.2MTLS WK4 

Metals Recovery - RTA2 

· · ''shg w_:~; ~>r~8o11 
Analyta ,~ ·• . ·~{..-i; ·; ' :;;.:.~-~ ~2 .:·ip : · ''''RTA2 

' 
Metals Concentrations '- ...: ... 

i I Aluminum 4,510 5,270 

Antimony 40.7 i 36.9 
' Arsenic 3.9 3.4 

_B_an_·um ---------~95-'--5'----_____ 4._._. 1'-----1Q_____ 
Cadmium 40 30 

Calcium 14,600 10,900 

Chromium I 532 1 456 

Cobalt 20 12 

Copper • 635 504 
_Iron 13,000 11,300 

Lead 2,920 2,460 

Magnesium 6,400 4,570 

Manganese 288 180 
I 

Mercurr_ 1.8 o. 1 

Potassium < 564 676 

Selenium 2. 7 2.2 

Silver 13.4 10.0 

Sodium 1 < 564 508 

Vanadium 9 10.5 

Zinc 1,390 i 1,300 

Mass of Metals (Pig} 
4,430 Aluminum 

---------------~~--~-
4,403 

40.0 30.8 

'R~~: 

:.~(wt%) ,·. 

99 

77 _Anti~f9~~---------------------~ -----~---
3.8 2.8 -~ Arse~n~ic~--------------~~--------~---------­

938 3,433 366 ------Barium r----------------------=-=--=--------'=--'--'-'=-=--'--
Cadmium 39.1 24.9 64 

14.~_Q_ 9,106 63 
·--~-------- --

Calcium r-----c·.c.:_ ________ ~ 

Chromium 523 381 73 

Cobalt 19.5 10.4 53 

Copper 624 421 68 

12,769 9,440 74 Iron 

Lead 
---------- ---------'------------------------

2,868 2,055 72 
-----~ 

Magn~siu_!n ___________ 6.2~------ 3_,_?18 ___ _ 61 

Manganese 283 1~0 _______ --~ 

-~~c:u_ty _______________ _1_7 ______ <: _____ .0 1 ___ <_ _ 5 
Nickel 26.0 27.9 107 c----- ---------------------------------- ·--------
Potassium < 554 565 102 

f-- -· ------------------------------ - --- ------· 

Selenium 2.7 1.9 1--- - --- ------ --- ----- -

Silver 13.2 r- -- -- - - -
Sodium < 554 

Vanad1um 

Zinc 

8.5 

1 365 

December 1997 

< 

8.3 

424 

8.8 

1.086 

70 
63 

NA 

103 

80 
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Analyte 

RTA Test Number 

Soil Temperature (°F) 

Purge Gas 

Medta Mass (gm} 

ConcentratiOf\~ . ~ 

PCB's 

Total Dioxin/Furans 

Mass (mg) 

PCB's 

Total Dioxin/F urans 

Recovery (wt%)_ 

PCB's 

Total Dtoxtn/F urans 

Note$: 

( 

Water 
Layer 

) 

RTA Test Results - PCB and Dloxln/Furan Recoveries 

~· ri~~ '\7,·. 

Organic 'treabtd watar Organic 
layer Soli Layer layer 

) 

*• ~· ,· .• 

leal Ca~~~oll 

Starting T1'811ted Water Organic 
Soil Soil Layer Layer 

1027.2 8474 

RTA1 

900 

Air 

I ... • J 521.7 .. ~-1~~ 71:=_!14~;~~111 ! ·l_ 46Q,1_9821 . L .,. , "f 101.0~ I --· 982' 
--r __ lrnglkg)~l_im~}~_(=mg""'/I"'-)---.---'<'!191!'---.,.--;~~!L-';...-~--"-(=~~-x.!!ll~'-r-~~:L--,-··_.'·~~.!Il,. /k~-r--l.!!!lr.!!IIL--,.----.J~~....,.--~-

118.0 ~ < 0.16 0.13 I 
0.047 0.0005 '-- NA __ 0.143 0.047 0.0003 _L ___ N~----

42.14 

94.2 

0.13 

NA 

I 

50.6 
:r 

II 
0.045 _Q 

-., 

80.54 

0.087 

59 

___ ~.()On __ L NA -" 0128 

---r--------~-

0.13 i 0.17 34.3 

0.0014 I NA 0.075 

43.02 

87.1 

a) NA · Not Analyzed or Not Applicable 
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EMITFACT.WK4 

THC and CO Emission Factor Calculations 

Parameter 

Average Offgas Concentrations (ppmv) 
- Total Test (a) 
- Up to Target Temperature (b) 

Test Duration Data (min) 
- Total Test 
- Up to Target Temperat .re 

Volume Data (std ft3
) 

- Total Test 
- Up to Target Temperature 

Mass in Offgas (lbs) 
- Total Test 
- Up to Target Temperature 

Starting Weights (lbs) 
- Test Soil (wet basis) 
- Total Carbon (c) 

Einliitorr 
Total Soli Basis (lbllb soli) 

- Total Test 
- Up to Target Temperature .. 

Carbon Basis (lb/lb total ~arbon) 
- Total Test . 

fi 
- Up to Target Temperature 

Notes: 

"' ' ~ . • .. '~ 
RTAN ' ""RTA1 ;-:: · 

THC-- co THC co 

15,628 22,945 16,635 8,407 
17,867 33,108 17,123 11 '106 

34 34 
22 23 

3.29 3.52 
2.13 2.38 

0.0062 0.0058 0.0071 0.0023 
0.0046 0.0054 0.0049 0.0020 

2.263 2.255 
0.184 0.195 

0.0028 0.0026 0.0031 0.0010 
0.0020 0.0026 0.0022 0.0010 

0.0339 ' 0.0316 0.0365 0.0117 
0.0250 . 0.0295 0.0254 0.0105 

RTA2 
THC co 

8,747 12,592 
10,294 18,872 

34 
23 

3.87 
2.62 

0.0041 0.0038 
0.0033 0.0038 

2.163 
0.124 

0.0019 0.0017 
0.0015 0.0017 

0.0331 0.0303 
0.0263 0.0307 

a) These calculations are based on data for the entire test period, from Initial soil heat-up to the target temperature and then back to 

ambient conditions. These results will be used for mass balance calculations only. 

b) These calculations are based on data for the test period, from initial soil heat-up to the target temperature. These calculations will 

be used to predict full-scale emission factors. 

c) The mass of carbon was calculated by multiplying the total soil mass by the following weight percent carbon in the starting soil: 

RTA1 andRTAN • 8.13wt% RTA2- 5.73wt% 

December 1997 

'-: 

119603 



Plflmltlr 

WiiCer Li11yer from lmpmger Set 
Concentf ahon 1n 
lmptnyer s (Water La)'ar) 

Volume or Walur Layer 

Compound 'Nt 

Organic Loyer from lmpmger Sel 
Concen~ral\on \.!\ 

lmptnyers (Organ1c layer) 

Volume or Organ1c lay5r 

Compound\Nt. 

MeOH lmpinger lo Ten .. Ruin 
ConCA:~ntr ahon 10 

Me0t1 lmp1nger 

Maso of MeOH la~e• 

Volume of MeOH Ls~e1 

Flow to TenaxfTotal Flow {a) 

AdJus.lud Compound 'WI 

lenox Rosin Tube Pair {b) 
Compound IN\ on Tenax 

A'w'erage Flow to Tenax 

How to Tenax!Total Flow (a) 

AdJuSted Compound 1,/'v\ 

Starting Weighlo 
Total T as I Soli 
Ca1bon Concentrahon 
Total Carbon 

Emloolon Faclora 

T ol.oi Soil Boola 
lb of compoundllb of Starttng Sotl 

C•rbon e~ula 
Ill or u;mpoundl\b of Total Carbon 

(~gill 

Ill 

(lbs 1 

Ill 

(lb• I 

(~Jg/LI 

(g) 

(l) 

(sdlscf) 

(fb5 I 

(sclm) 

(ib5) 

(lbs) 
(wt%) 
(lbs 1 

i 
0 

068 

0 

14a.ooo 

009 

2 62E-05 

97,000 

687 8 

a87 

0 137 

1 36E-03 

74 

0013 

a 137 

1 20f-06 

2 263 
813 
0184 

& 12E-04 

7 53E-{)3 

3,800,000 

068 

0006 

2.700,()0(' 

009 

5 O&f·04 

250.000 

687 8 

087 

0 137 

3 50f-03 

0 

Oa13 

0137 

0 

2 263 
813 
0184 

~ 30E-03 

5 29E-{)2 

\. j 

·' 

VOC Emission Factor Calculations for RTA1 -Worst Case Soil 

0 

0&8 

0 

0 

009 

a 

0 

687 8 

a 87 

0 137 

0 

0 

0013 

a 137 

0 

2 263 
8 13 

0164 

0 

0 

0 

068 

0 

240.000 

009 

4 50E-05 

160,000 

687 8 

0 87 

0137 

2 24E-03 

461 

0013 

0137 

7~1E-06 

2 263 
813 

0184 

1 01E-03 

1 24E-{)2 

0 

a68 

0 

160,000 

009 

3 OOE-05 

40,000 

687 8 

067 

0137 

5 59E-04 

11 

Oa13 

0137 

1 79E-07 

2 263 
e 13 

0184 

2 60E-04 

3 20E-03 

llylonoo 

0 

0&8 

0 

450,000 

009 

8 43f.()5 

190.000 

687 8 

087 

0137 

2 66E-{)3 

61 

0013 

a 137 

9 74E.07 

2 263 
813 
0184 

1 21E.03 

1 49E.02 

0 

a68 

0 

0 

009 

0 

66,000 

687 8 

087 

0 137 

9 23E-04 

334 

0013 

a 137 

5 37E-06 

2 263 
813 
0184 

4 10E-C4 

5 05E-C3 

0 

a6S 

0 

0 

009 

0 

0 

687 8 

087 

0137 

0 

NA 

0013 

0137 

a 

2 263 
8 13 

0184 

0 

0 

(a) The oHgas >11eam Ia !he Tenax •eSin was one of lh1ea blanched slresms '·om lhe RTA ThiS factor adJusts the data lo accounl for 11\atolal ollgss flow dunng lhe test 
{b) Results ara for lhe ftr5t tube pa11 only The second tube pa1r was desorb£ -t.nd rt saturated the gc column Therefore, ttus sample was tosl 
NA no! anal~ zed 

fHAIVEF \M<.4 Janu.ory 1998 

0 

068 

0 

280.000 

009 

5 25E-{)5 

26,000 

667 6 

0 87 

0 137 

3 63E-04 

NA 

0013 

0137 

0 

2 263 
8 13 
a 184 

1 84E-04 

2 26E-03 

0 

068 

0 

0 

a09 

0 

0 

&87 a 

0 67 

0 137 

0 

NA 

0013 

0 137 

0 

2 263 
613 
0184 

0 

0 

t,2,4- Trk.Noro 
bonMno 

0 

068 

0 

0 

009 

0 

a 

687 8 

067 

0137 

a 

NA 

0013 

0137 

a 

2 263 
813 
0184 

0 

0 

0 

068 

0 

0 

009 

0 

120.000 

687 8 

0 87 

0 137 

1 68E.03 

NA 

0013 

a 137 

0 

2 263 
813 
0184 

7 41E-04 

9 12f-03 

1\CS 

1 100.000 

068 

0 002 

1.990.000 

009 

3 73E -04 

336 000 

667 6 

0 67 

0 137 

4 70E·03 

NA 

0013 

0 137 

0 

2 263 
813 

0184 

2 97E-a3 

3 66E·02 

119603 



PArameter. 

Water Loyer from lmpioger Set 
Concentrahon 1n 
lmpongers (Water Layer) 

Volume ol Water layer 

Compound WI 

Organic L•y•r from lmpinger Sel 
Com;entrahon 1n 
lrnp1ngers (Qrgante Layer) 

Volume of Orgamc layer 

Compound \'Vt 

MoOH lmpinger to Tenaa Ruin 
Concttntratlon 1n 
MoOH tmp1nger 

Mass of MeOH Layer 

Volume of MeOH Layer 

Flow to Tena><!Total Flow (a) 

AdJusted Compound Wt 

Tonoa Roaln Tube Pair (b) 
Compound \M on T enax 

Average Flow Ia Tenax 

Flow lo Tena><!Total Flow (a) 

AdJusted Compound WI 

Starting Wolghta 
Total Test So1l 
Carbon Concentration 
Tolal Carbon 

Emlaalon hcto" 

Total Soil Baaia 
lb of compound/lb of Slartong So11 

Carbon Baal• 
lb of compound/lb of Total Carbon 

I 
I Benune 

(l) 0 72 

(tbs) 0 

IW'L) 3.600.000 

(l) 0 635 

(fbi I 5 OJE-OJ 

(~gil) 84,000 

(g) 686 6 

(l) 0 87 

I scf/ocf I 0 1 08 

(lbo ) 1 49E-o3 

(scfm) 

(scf/scf) 

(tbs) 

(lbs I 
(w1 %) 
(lbs) 

35 

0011 

0108 

7 12E-o7 

2 255 
813 
0183 

2 89E-Q3 

3 56E-o2 

( ·J 
Vb"' Emission Factor Calculations for RTAN- Worst Case Soli 

4,500,000 

0 72 

7 15E-Q3 

0 

0635 

0 

550,000 

6866 

0 87 

0108 

9 74E-Q3 

0 

0011 

0108 

0 

2 255 
813 
0183 

7 49E.OO 

9 21E-Q2 

0 

072 

0 

0 

0635 

0 

0 

6866 

0 87 

0108 

0 

0 

0011 

0108 

0 

2 255 
813 

0 183 

0 

0 

0 

072 

0 

15.000,000 

0635 

2 10E-Q2 

84.000 

6866 

0 87 

0108 

1 49E-Q3 

81 

0011 

0108 

1 65E-o6 

2 255 
813 
0183 

9 96E-Q3 

1 23E-Q1 

0 0 

072 072 

0 0 

3.900.000 11.000.000 

0635 0635 

5 45E.OO 1 54E-Q2 

28,000 130,000 

6866 686 6 

0 87 0 87 

0108 D 108 

4 96E-o4 2 30E-Q3 

0011 

0.108 

6 37E-o8 

2 255 
813 
0183 

2 64E.OO 

3 25E-Q2 

21 

0011 

a 108 

4 18E-Q7 

2 255 
813 
0183 

7 84E-Q3 

9 65E-Q2 

llolh,t 1.2,4-T-yl N.f'ropyt 

~ -·~ bonune bonzono 

0 0 0 0 

072 072 072 072 

0 0 0 0 

0 840,000 6.900.000 1 100.000 

0635 0635 0635 0635 

0 1 17E-03 965E-Q3 1 54E-Q3 

73,000 0 0 0 

686 6 686 6 686 8 686 6 

0~ 0~ 0~ 0~ 

0 108 0 108 0 108 0 108 

1~.00 0 0 0 

1,784 

0011 

0108 

3 64E-Q5 

2 255 
813 
0183 

5 90E-o4 

7 25E-o3 

NA 

0011 

0108 

0 

2 255 
813 
0183 

5 21E-o4 

6 41E-Q3 

NA 

0011 

0108 

0 

2 255 
813 
0183 

4 28E-Q3 

5 26E-Q2 

NA 

0011 

0108 

D 

2 255 
8 13 
0183 

6 82E-Q4 

6 39E-Q3 

(a) Tho oHgas stream lo lhe lena• reSin was one otlhree branched streamslrom the RTA Th•alactor adrullslhe dala to account lor the total oHgaollow durong thelesl 
(b) Re$ull$ are a comb•nahon of the hrst and second tube pa~rs Each Tena); lube was analyzed separately 
NA not analyzed 

RTANVEF WK4 January 1998 

1,1,4-Triclllor<> 
...._.,. Cht.,._u..n. nco 

0 0 0 

0 72 0 72 0 72 

0 0 0 

580.000 0 43,000.000 

0 635 0 635 0 635 

B 11E-Q4 0 6 01E-02 

0 140.000 422.000 

686 6 686 6 686 6 

0 87 0 87 0 87 

0 108 0 108 0 108 

0 2 48E-Q3 7 47E-Q3 

NA 

0011 

0108 

0 

2 255 
813 
0183 

3 60E-Q4 

4 42E-o3 

NA 

0011 

0108 

0 

2 255 
6 13 
0183 

1 10E-Q3 

1 35E-o2 

NA 

0 011 

0108 

0 

2 255 
813 
0183 

3 OOE-02 

3 69E-01 
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W.Jter layer from lmpinger Set 
ConCdnlt at1on trl 

hnp1ngers (Walen layer) 

Volume of Water La.,.er 

Compound Wt 

Organrc Layer lrom lmplnger Set (a) 
Concttntrahon •fl 
lmp•ngera (Orgamc layer} 

Volume of 01gamc layer 

Compound Wt 

MeOH lmplnger to Tenu Ruin 
Concentrat•on 10 

MeOH lmponger 

Mass ol MeOH Layer 

Volume ol MeOH layer 

Flaw 10 Tenax!Tolal Flaw (b) 

Adjusled Compound Wt 

Ton .. Rnln Tubo Pair (c) 
Compound 1/11\ on T end.ll 

Aver age Flow to Ten ax 

Flow 10 Tenax!Total Flow (b) 

Adrusled Compound Wt 

Starting Welghta 
Total Test Sool 
Carbon Concentcat1on 
Tbla/ Carbon 

Emlaolon Factor• 

Total Soli Baala 
lb of compoundllb of Startll'lQ Sod 

Carbon Baata 
lb of compound/lb of Total Carbon 

(~gil) 

(l) 

(lbo) 

(l) 

(lba) 

(g) 

(l) 

I 

(sct/Oct) ' 

(lbs) 

(scfm) 

(scf/5cf) 

(lbs) 

(lbs) 
(wt 'II.) 
(lbs) 

.. Rl.,.. 

0 

0 70 

0 

NA 

0 

74.000 

663 6 

08&4 

0156 

6 94E-04 

103 

0016 

0 156 

1 43E-{)6 

2 164 
5 73 

0124 

414E.04 

7 22E.03 

/ \ '· ) 
\ i ' ' J 

VlA:i'Emlssion Factor Calculations for RTA2- Typlcal Case Soil 

260.000 

070 

4 01E-04 

0 

430,000 

663 6 

0 864 

0158 

51\IE-03 

8.064 

0018 

0158 

1 13E-04 

2164 
5 73 

0124 

2 64E.{)3 

4 60E.{)2 

75.000 

0 70 

1 16E-04 

NA 

0 

0 

663 6 

08&4 

0156 

0 

0 

0018 

0158 

0 

2 164 
5 73 

0 124 

5 35E.05 

9 34E-04 

16.000 

0 70 

2 47E.{)5 

NA 

0 

270,000 

6638 

0864 

0158 

3 26E.{)3 

1.771 

0018 

0158 

2 48E.{)5 

2 164 
5 73 

0124 

1 53E.()3 

2 67E.{)2 

0 

0 70 

0 

0 

61,000 

663 8 

0864 

0158 

7 37E-<14 

32 

0018 

0158 

4 45E.{)7 

2164 
s 73 

0124 

3 41E-<14 

S 95E.()3 

x,...... 

0 

0 70 

0 

NA 

0 

350.000 

6636 

0664 

0158 

4 23E.()3 

198 

0016 

0158 

2 76E-{)6 

2 164 
5 73 

0124 

196E.()3 

3 41E.{)2 

0 

0 70 

0 

NA 

0 

75.000 

663 8 

0864 

0156 

9 06E-04 

2.643 

0016 

0156 

3 69E.{)5 

2164 
5 73 

0124 

4 36E-04 

7 61E.{)3 

79.000 

0 70 

1 22E-04 

0 

29,000 

663 6 

0664 

0156 

3 50E-04 

NA 

0018 

0156 

0 

2164 
5 73 

0124 

2 18E-04 

3 81E-03 

(a) A t.Jter was used tor thts test pnor lo tne •mptnger set Therefoce. no orgamc layer was present 1n the 1JT1p1ngers No VOC sample was taken trom the organte nnse 

(b) The oHga:!t stream to the lena)( res•n was one of three branched streams from the RTA Th1s faclor adJusts the data to account for the toUa offgas now duong the test 
lC) Results are a comb•nat1on of the t.rsl and second tube palfs Each Tenax. tube was analyzed 5eparately 
NA no1 analyzed 

RT A2VEF I/VK4 January 1998 ( 

0 

070 

0 

NA 

0 

52.000 

6638 

0864 

0156 

6 26E-04 

NA 

0016 

0156 

0 

2164 
5 73 

0124 

2 90E-04 

5 07E.{)3 

0 

0 70 

a 

NA 

0 

0 

6636 

0664 

0158 

0 

NA 

0018 

0156 

0 

2164 
5 73 

0124 

0 

0 

) 

1,2,4-Trlchloro 
bec\nM ChlOfOI'OIIlhaot 

0 0 

0 70 0 70 

0 0 

NA NA 

0 

0 

663 8 

0864 

0158 

0 

NA 

0018 

0158 

0 

2.164 
5.73 

0.124 

0 

0 

a 

130.000 

663 6 

0864 

0156 

1 S7E.{)3 

NA 

0016 

0158 

0 

2164 
5 73 

0124 

7 26E-04 

1 27E-02 

TlCo 

62 000 

0 70 

9 57E.()5 

NA 

0 

239.000 

663 8 

0 664 

0156 

2 89E.{)3 

NA 

0018 

0 158 

0 

2164 
5 73 

0124 

1 38E 03 

2 41E.()2 
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SVOC Emission Factor Calculations for RTA 1 • Worst Case Soil 

J"'' .. .. ,, 
'· o;.;t;i'; · ;~:':" ;':/u· .. 

'' .. 
.. Parameters .. -- Pheool- ·- ~pllenol-· _IMphorone ';~~~TICa. . :·'·pea. 

Water Layer from lmpinger Set 
Concentration in (~giL) 600,000 150,000 140,000 1,438,000 128 
lmpingers (Water Layer) 

Volume of Water Layer (L) I 0.68 0.68 ··--,:;.:o:68· 0.68 0.68 

Compound VVt. (lbs.) i 9.05E-04 2.26E-04 2.11E-04 2.17E-03 1.93E-07 

------- -- ---~---

Organic Layer from lmpinger Set 
Concentration in (~g/L) 170,000 100,000 200,000 4,270,000 94,000 
lmpingers (Organic Layer) 

I 
Volume of Organic Layer (L) I 0.80 0.80 0.80 0.80 0.80 

I 

Compound VVt. (lbs.) l 3.01E-04 1.ne-04 3.54E-04 7.55E-03 1.66E-04 I 

I --- -----·-- -----

XAD Resin Tube Pair I 

Compound VVt. on XAD (1J9) 0 0 0 0 11 

i 
Average Flow to XAD (scfm) 

I 
0.014 0.014 0.014 0.014 0.014 

I 

Flow to XADfTotal Flow (a) (scf/scf) I 0.140 0.140 0.140 0.140 0.140 

Adjusted Compound VVt. (lbs.) 0 0 0 0 1.73E-07 
i ----------- ----

Starting Weights I 
Total Test Soil (lbs.) I 2.263 2.263 2.263 2.263 2.263 
Carbon Concentration (wt%) 8.13 8.13 8.13 8.13 8.13 
Total Carbon (lbs.) i 0.184 0.184 0.184 0.184 0.184 

t:Emlilalon Factors .. . ,#, -/•:··-:--::_-l":t,_.,.~.-:·:_ .-,.,,,_.,. .. ----?t~~ /''i-t'·'· .. •. 'i('f).>-.t=~l'il'fq'":· ,;~~"·: 
... "' ~- I •, 

. . -~ 

I 

Total Soil Basis 
lb. of compound/lb. of Starting Soil 5.33E-04 1.78E-04 2.50E-04 4.30E-03 7.36E-05 

Carbon Basis i 
lb. of compound/lb. of Total Carbon 6.55E-03 2.19E-03 3.07E-03 5.2BE-02 9.06E-04 

{a) The otrgas stream to the XAO resin was one of three branched streams from the RTA. This factor adjusts the data to account for the total otfgas flow 

during the test. 
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SVOC Emission Factor Calculations for RTAN- Worst Case Soil 

Parameters 

Water Layer from lmpinger Set 
Concentration in 
lmpingers \\/Vater Layer) 

Volume of Water Layer 

Compound Wt. 

(~Jg/L) 

(L) 

(lbs) 

580,000 160,000 180,000 

0.72 0.72 0.72 

1 9.22E-04 2.54E-04 2.86E-04 

1,246,000 186 

0.72 0.72 

1.98E-03 2.96E-07 

~---- ----- --- .. ------------------------- --------

Organic Layer from lmpinger Set 
Concentration in 
lmpingers (Organic Layer) 

Volume of Organic Layer 

Compound Wt. 

(~g/L) 220,000 

(L) 0.635 

(lbs) 3.08E-04 

100,000 230,000 4,780,000 

0.635 0.635 0635 

1.40E-04 3.22E-04 6.68E-03 

r-----. -----------------------r-- - ---· --------------------

XAD Resin Tube Pair 
Compound Wt. on XAD 

Average Flow to XAD 

Flow to XAD/Total Flow (a) 

Adjusted Compound Wt. 

1--- ---- --- -- -- ----- --

Starting Weights 
Total Test Soil 
Carbon Concentration 
Total Carbon 

, Emission Factors 

Total Soil Basis 

.-. 
•' 

lb. of compound/lb. of Starting Soil 

Carbon Basis 
lb. of compound/lb. of Total Carbon 

(1-Jg) 

(scfm) 

(scf/scf) 

(lbs.) 

(lbs.) 
(wt %) 
(lbs.) 

. l ... ·l 

0 

0.021 

0.199 

0 

2.255 
8.13 

0.183 

· .. 

5.45E-04 

6.71E-03 

0 

0.021 

0.199 

0 

2.255 
8.13 

0.183 

1.75E 'J4 

2.15E-03 

0 

0.021 

0.199 

0 

2.255 
8.13 

0.183 

2.69E-04 

3.31 E-03 

0 

0021 

0.199 

0 

2.255 
8.13 

0.183 

3.84E-03 

4.73E-02 

110,000 

0.635 

1.54E-04 

--

3.32 

0.021 

0.199 

3.68E-08 

2.255 
8.13 

0.183 

684E-05 

8.41E-04 

·---

.J (a) The olfgas stream to the XAD resm was one of three branched streams from the RTA. Th1s factor adjusts the data to account tor the total offgas ftow 

dunng the test. 
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SVOC Emission Factor Calculations for RTA2- Typical Case Soil 

I 
; 

,··'f . . . 
SYOC~ ·,"~t;_::~ Parameters . . ,......,. ~pMnol 

....,_. 

Water Layer from lmpinger Set 
Concentration in (I.IQIL) 360,000 89,000 340,000 574,000 240 
lmpingers (Water Layer) 

Volume of Water Layer {L) 0.70 070 0.70 0.70 0.70 

Compound WI. (lbs.) 5.56E-04 1.37E-04 5.25E-04 8.86E-04 3.71E-07 

t-------- -----. --~~--

Organic Layer from lmpinger Set 
Concentration in (I.Jg/L) 0 0 100,000 1,992,000 59,000 
lmpingers (Organic Layer) 

Volume of Organic Layer (L) 0.72 0.72 0.72 0.72 0.72 

Compound INt. {lbs.) 0 0 1.58E-04 3.16E-03 9.35E-05 

-~---- -

XAD Resin Tube Pair 
Compound WI. on XAD {j.Jg) 0 0 0 0 2.49 

Average Flow to XAD (scfm) 0.026 0.026 0.026 0.026 0026 

Flow to XADfTotal Flow (a) (sd/scf) 0.227 0.227 0.227 0.227 0.227 

Adjusted Compound WI. (lbs.) 0 0 0 0 2.41E-08 

--~---- --

Starting Weights 
Total Test Soil (lbs.) 

i 
2.164 2.164 2.164 2.164 2.164 

Carbon Concentration (wt%) s.n s.n s.n 5.n s.n 
Total Carbon (lbs.) 0.125 0.125 0.125 0.125 0.125 

Emission Factors ..• ;:__: ·; ~ ;;· ·\~_. ~ '" , . .. ... .. "- . 

Total Soil Basis 
1b. of compound/lb. of Starting ~~oil 2.57E-04 6.35E-t•5 3.16E-04 1.87E-03 434E-05 

Carbon Basis 
lb. of compound/lb. of Total Carbon 4.45E-03 1.10E-03 5.47E-03 3.24E-02 7.52E-04 

(a) The offgas stream to the XAO resin was one of three branched streams from the RT A. This factor adjusts the data to account for the total offgas now 
during the test 
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Bag Sample Emission Factor Calculations for RTA1- Worst Case Soil 

RTA1 
Parameter Hydrogen Methane Ethylene Ethane Acetylene Propane 

Bag Sample Analyses 
(lbs./1 E6 lbs.) 1 Average Bag Concentration 4,667 8,615 3,135 1,570 16 12,283 

Total Flow during Bag Sampling (set) 2.226 2.226 2.226 2.226 2.226 2.226 

Compound Wt. (lbs.) 7.83E-04 1.45E-03 5.26E-04 2.64E-04 2.77E-06 2.06E-03 

Starting Weights 
T a tal Test Soil (lbs.) 2.263 2.263 2.263 2.263 2.263 2.263 
Carbon Concentration (w1 %) 8.13 8.13 8.13 8.13 8.13 8.13 
Total Carbon (lbs.) 0.184 0.184 0.184 0.184 0.184 0.184 

Emission Factors I . ~-- ~-----~- -----~- -~ - --·- ··--

Total Soil Basis 
lb. of compound/lb. of Starting Soil 3.46E-04 6.39E-04 2.33E-04 1.17E-04 1.22E-06 9.11E-04 

Carbon Basis 
lb. of compound/lb. of Total Carbon 4.26E-03 7.86E-03 2.86E-03 1.43E-03 1.50E-05 1.12E-02 
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Bag Sample Emission Factor Calculations for RTA2- Typical Case Soil 

Parameter Hydrogen Methane Ethylene Ethane Acetylene Propane 

Bag Sample Analyses 
Average Bag Concentration (lbs./1 E6 lbs.) I 

I 
1,548 1,216 787 83 8 1,703 

Total Flow during Bag Sampling (scf) i 

I 
2.276 2.276 2.276 2.276 2.276 2.276 

I 

Compound Wt. (It> ) 
I 

2.66E-04 2.09E-04 1.35E-04 1.42E-05 1.37E-06 2.92E-04 I 
I 

\ 

Starting Weights i 
I 

Total Test Soil (lbs.) ! 2.164 2.164 2.164 2.164 2.164 2.164 i 
Carbon Concentration (wt %) i 5.73 8.13 8.13 8.13 8.13 8.13 

I 

Total Carbon (lbs.) I 0.124 0.176 0.176 0.176 0.176 0.176 I 
I 

-~-- -- - ·-- ~--- ---- -r---- :~,;· i. 
---- ------------ -~- --- - ---~· 

Emission Factors 
--- - ~--- ---- - ---------- --- ---

; 
Total Soil Basis 

lb. of compound/lb. of Starting Soil 1.23E-04 9.65E-05 6.24E-05 6.58E-06 6.35E-07 1.35E-04 

Carbon Basis 
lb. of compound/lb. of Total Carbon 2.14E-03 1.19E-03 7.68E-04 8.10E-05 7.81E-06 1.66E-03 
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Parameter 

Bag Sample Analyses 
Average Bag Concentration 

Total Flow during Bag Sampling 

Compound Wt. 

Starting Weights 
Total Test Soil 
Carbon Concentration 
Total Carbon 

Emission Factors 

Total Soil Basis 
lb. of compound/lb. of Starting Soil 

Carbon Basis 
lb of compound/lb. of Total Carbon 

RTA1BSEF.WK4 

Bag Sample Emission Factor Calculations for RTA1- Worst Case Soil 

(lbs./1 E6 lbs.) 

(set) 

(lh.) 

(lbs.) 
(wt %) 
(lbs.) 

Hydrogen 

4,667 

2.226 

7.83E-04 

2.263 
8.13 

0.184 

-_! -

3.46E-04 

4.26E-03 

Methane 

8,615 

2.226 

1.45E-03 

2.263 
8.13 

0.184 

6.39E-04 

7.86E-03 

January 1998 

Ethylene 

3,135 

2.226 

5.26E-04 

2.263 
8.13 

0.184 

2.33E-04 

2.86E-03 

Ethane 

1,570 

2.226 

2.64E-04 

2.263 
8.13 

0.184 

1.17E-04 

1.43E-03 

Acetylene 

16 

2.226 

2.77E-06 

2.263 
8.13 

0.184 

1.22E-06 

1.50E-05 

Propane 

12,283 

2.226 

2.06E-03 

2.263 
8.13 

0.184 

9.11 E-04 

1.12E-02 

119603 



(, 
) 

\ 

Bag Sample Emission Factor Calculations for RTAN - Worst Case Soil 

Parameter Hydrogen Methane Ethylene Ethane Acetylene Propane 

Bag Sample Analyses 
I 

Average Bag Concentration (lbs./1 E6 lbs.) 2,762 6,064 1,291 1,478 6 8,802 
I 

Total Flow during Bag Sampling (set) 2.588 2.588 2.588 2.588 2.588 2.588 

Compound Wt. (lbs.) 5.39E-04 1.18E-03 2.52E-04 2.89E-04 1.09E-06 1.72E-03 

! 

Starting Weights I 

I Total Test Soil (lbs.) 
I 

2.255 2.255 2.255 2.255 2.255 2.255 
Carbon Concentration (wt %) 

I 
8.13 8.13 8.13 8.13 8.13 8.13 

Total Carbon (lbs.) 0.183 0.183 0.183 0.183 0.183 0.183 
I 

I ------- -- ------- ____ =l ____ -- -- ----- ---~~---· - ·-- ------- ------ ----~- - ----
Emission Factors .. 

-- - -- -- - -- ------ ------ --

Total Soil Basis 
I 

lb. of compound/lb. of Starting Soil 2.39E-04 5.25E-04 1.12E-04 1.28E-04 4.85E-07 7.62E-04 

Carbon Basis 
lb. of compound/lb. of Total Carbon I 2.94E-03 6.46E-03 1.37E-03 1.57E-03 5.96E-06 9.37E-03 

I 
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' ) ) 
;' \ i, / _, ,_ 

Summary of CPAH Analytical Results 

---<af'_ 
Method \ rst Ca~e _So~L(Sg~) 

CPAH 8270 ' ~~TI1·110Q . •\• . ,•. . 

Benzo-a-a nth racene 330 8.7 55,000 56,000 66,000 3,300 6601 330 

Chrysene 330 10.1 55,000 56,000 66,000 3,300 660 I 330 

Benzo-b-fluoranthene 330 12.1 55,000 56,000 66,000 3,300 660 330 
- I 

Benzo-k-fluoranthene 330 11.4! 55,000 56,000 I 66,000 3,300 660 330 
I 

Benzo-a-pyrene 330 15.4 55100Q 56,000 66,000 3,300 660 330 
i 

Dibenzo-a, h-anthracene 330 20.1 56,000 I 
I 

66,000 3,300 660i 330 
I I i 

56,ooo I 
I 

Benzo(g,h,i)perylene 330 50.9 j 66,000 3,300 6601 330 
I 

T 2 10 129: 462 000: 23 100 4 620. 2 310 

Cleanu Standard 2.6 

a) Reporting Limits for Method 8270 were obtained from a blank sample from lEA Laboratories in Cary, NC. 
b) Reporting limits for Method 8310 were obtained from John Todd of lntertek Laboratories in Richardson, T 
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CPAH 

Benzo-a-anthracene 

Chrysene 

Benzo-b-fluoranthene 

Benzo-k-fluoranthene 

Benzo-a-pyrene 

Dibenzo-a,h-anthracene 

Benzo(g, h ,i)perylene 

T 

Cleanu 

CPAHDATA.WK4 

' ' i 
;,., / 

Summary of CPAH Analytical Results 

I 66,000 i 340 330 

6f),OOO 340 330 

66,000 340 330 

66,000 340 330 

6~.000 3,300 340 330 
~~ --- ---

66,000 3,300 340 330 ----

_ f?~,OOQ 3,300 330 
- ----- ·- - - --~ 

462 2 310 

2.6 

December 1997 

RTA2 

I 

670 3301 6,700 

670 330 6,700 

670 330 6,700 
-

670 330 6,700 

670 330 6,700 

670 330 6,700 

~70 -- ~~0 _6,700 

4690 2 310 46900 
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